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Boussingault.  Rural  Economy ; in  its  Relations  with  Chemistry,  Physics, 
and  Meteorology.  By  J.  B.  Boussingault,  Member  of  the  Institute  of 
France.  2nd  Edition,  with  Notes,  carefully  revised  and  corrected, 

1 vol.  8vo.  cloth  boards,  London,  1845.  . . . . 0 18  0 

Campbell.  A Practical  Text-Book  of  Inorganic  Chemistry,  including  the 
Preparations  of  Substances,  and  their  Qualitative  and  Quantitative  Analyses, 
with  Organic  Analysis.  By  Dugald  Campbell,  Demonstrator  of  Practical 
Chemistry  to  the  University  College,  London  . . . . o 5 6 

Chapman.  A Brief  Description  of  the  Characters  of  Minerals ; forming  a 
familiar  Introduetion  to  the  Science  of  Mineralogy.  By  Edward  J.  Chapman, 

1 vol.  12mo.  with  3 plates,  London,  1844  . . . . 0 4 0 

Practical  Mineralogy ; or,  a Compendium  of  the  distinguishing  Cha- 

raeters  of  Minerals  : by  which,  the  Name  of  any  Species  or  Variety  in  the 
Mineral  Kingdom  may  be  speedily  ascertained.  By  Edward  J.  Chapman,  8vo. 
illustrated  with  13  engravings,  showing  270  specimens,  London,  1843.  . 0 7 0 

Dana.  Manual  of  Minerology,  including  observations  on  Mines,  Rocks,  reduction 
of  Ores,  and  the  Applications  of  the  Sciences  to  the  Arts.  With  260  Illus- 
trations. Second  Edition.  Newhaven,  1849  . . . . 0 12  6 

Davy  (Sir  H.)  Elements  of  Agricultural  Chemistry;  a New  Edition,  with 
Instructions  for  the  Analysis  of  Soils.  By  John  Shier,  Illustrated  with  Wood- 
cuts,  8vo.  London,  1846  . . . . . . 0 5 0 

DrapGr.  A Treatise  on  the  Forces  which  Produce  the  Organization  of  Plants, 
with  an  Appendix  containing  several  Memoirs  on  Capillary  attraction,  Elec- 
tricity, and  the  Chemical  action  of  Light.  By  John  W.  Draper,  M.D.,  Pro- 
fessor of  Chemistry  in  the  University  of  New  York,  second  edition  with  addi- 
tions and  emendations,  4to.  New  York,  1845  . . . . 0 15  0 

Dumas  and  Boussingault.  The  Chemical  and  Physiological  Balance  of 
Organic  Nature  : an  Essay.  By  J.  Dumas  and  J.  B.  Boussingault,  Members 
of  the  Institute  of  France,  1 vol.  12mo.  London,  1844  . . .0  4 0 

Fau.  The  Anatomy  of  the  External  Forms  of  Man  (for  Artists).  Edited  by 

R.  Knox,  M.D.,  with  Additions,  8vo.  and  28  4to.  plates.  1849.  Plain  .14  0 

Coloured  . . . . .220 

The  Text  separately  with  the  four  additional  Plates,  for  Persons 

possessing  the  French  edition.  Plain  . . . .0120 

Coloured . . . . . .0140 

Grordon  (L.)  Treatise  on  the  Steam  Engine,  and  on  the  Motive  Power  of 
Heat,  with  every  improvement  to  the  present  day.  By  L.  Gordon,  Professor 
of  Engineering  in  the  University  of  Glasgow,  8vo.  illustrated  with  Wood 
Engravings  and  Steel  Plates.  In  the  press. 

-■  ■ A Synopsis  of  Lectures  on  Civil  Engineering  and  Mechanics,  4to. 

London,  1849  . . . . . . .0  7 6 

GraHam.  Elements  of  Chemistry ; including  the  Application  of  the  Science  in 
the  Arts.  By  T.  Graham,  F.R.S.  L.  & E. ; Professor  of  Chemistry  at  Uni- 
versity College,  London,  2nd  Edition,  entirely  revised  and  greatly  enlarged, 
copiously  illustrated  with  Woodcuts,  vol.  1.  1849  . . . 1 1 0 

Part  IV. 

Humboldt.  Kosmos  : a General  Survey  of  the  Physical  Phenomena  of  the 
Universe.  By  Baron  A.  Humboldt.  The  original  English  Edition,  2 vols.  post 
8vo.  London,  1848  . . . . . . 1 2 0 

Vol.  II.  separately,  1848  . . . . 0 12  0 
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Johnston.  Lectures  on  Agricultural  Chemistry  and  Geology.  2nd  Edition,  8vo. 

Edinburgh,  1847  . . . . . . 1 

KSBmtz.  A Complete  Course  of  Meteorology.  By  L.  F.  Ksemtz,  Professor  of 
Physics  at  the  University  of  Halle.  With  Notes  by  Ch.  Martins,  and  an 
Appendix  by  L.  Lalanne.  Translated,  with  Additions,  by  C.  V.  Walker, 
Editor  of  “ The  Electrical  Magazine.”  1 vol.  post  8vo.  pp.  624,  with  15 
Plates,  cloath  boards,  1845  . . . . . 0 

Knapp.  Chemical  Technology,  or  Chemistry  applied  to  the  Arts  and  to 
Manufactures.  By  F.  Knapp,  Professor  at  the  University  of  Giessen. 
Edited,  with  numerous  Additions,  by  Dr.  E.  Ronalds,  Lecturer  on  Che- 
mistry at  the  Middlesex  Hospital;  and  Dr.  Thomas  Richardson,  of 
Newcastle-on-Tyne.  Illustrated  with  500  large  Woodcuts,  2 vols.  8vo. 


London,  1848  .....  .2 

Vol.  11.  separately  . . . . . 1 

Knipe.  Geological  Map  of  the  British  Isles  ; in  a case.  London,  1848  . 4 

Liebig.  Chemistry  and  Physics,  in  relation  to  Physiology  and  Pathology.  By 
Baron  Justus  Liebig,  Professor  of  Chemistry  at  the  University  of  Giessen.  2nd 
Edition,  8vo.  London,  1847  . . . . . 0 

Low  (D.)  An  Inquiry  into  the  Nature  of  the  Simple  Bodies  of  Chemistry,  2nd 
Edition,  8vo.  London,  1848  . . . . . 0 

Mansfield.  Benzole ; its  Nature  and  Utility,  8vo.  London,  1849  . . 0 


Mitchell  (J.)  Manual  of  Practical  Assaying,  intended  for  the  use  of 
Metallurgists,  Captains  of  Mines  and  Assayers  in  General.  With  a copious 
Table,  for  the  purpose  of  ascertaining  in  Assays  of  Gold  and  Silver  the 
precise  amount,  in  Ounces,  Pennyweights,  and  Grains,  of  noble  Metal 
contained  in  one  ton  of  Ore  from  a given  quantity.  1 vol.  post  8vo. 
London,  1846  . . . . . . . 0 

Treatise  on  the  Adulterations  of  Food,  and  the  Chemical  Means  em- 
ployed to  detect  them.  Containing  Water,  Flour,  Bread,  Milk,  Cream,  Beer, 
Cider,  Wines,  Spirituous  Liquors,  Coffee,  Tea,  Chocolate,  Sugar,  Honey, 
Lozenges,  Cheese,  Vinegar,  Pickles,  Anchovy  Sauce  and  Paste,  Catsup,  Olive 
(Salad)  Oil,  Pepper,  Mustard.  By  J.  Mitchell,  F.C.S.  Author  of  “ Manual 
of  Practical  Assaying.”  12mo.  London,  1848.  . . . 0 

Muller.  Principles  of  Physics  and  Meteorology.  By  J.  Muller,  M.D.  Illustrated 
with  530  AVoodcuts,  and  2 Coloured  Plates,  8vo.  London,  1847  . . 0 

INichol.  Astronomy  Historically  and  Scientifically  developed,  shewing  the  Rise 
of  the  Science  from  its  Growth,  and  the  Charaeter  of  the  illustrious  Men  who 
have  contributed  to  it.  By  J.  P.  Nichol,  Professor  of  Astronomy  in  the 
University  of  Glasgow,  2 vols.  8vo.  Illustrated  by  Plates  and  Woodcuts.  In 
the  Press. 

Quarterly  (the)  Journal  of  the  Chemical  Society  of  London,  8vo.  Vol.  1. 
1848  . . . . . . . 0 

Vol.  2.  Parts  1 — 3,  Published  regularly  Quarterly.  Each  . 0 

Quekett  (J.)  Practical  Treatise  on  the  Use  of  the  Microscope.  Illustrated 
with  Steel  and  Wood  engravings,  8vo.  London,  1848  . . . 1 

A few  copies,  with  the  plates  coloured  . . .2 

Kegnault.  An  Elementary  Treatise  on  Crystallography,  Illustrated  with  108 
Wood  engravings,  printed  on  black  ground,  8vo.  London,  1848  . . 0 

Kichardson.  Geology  for  Beginners  ; comprising  a Familiar  Exposition  of 
the  Elements  of  Geology  and  its  Associate  Sciences,  Mineralogy,  Fossil  Con- 
chology.  Fossil  Botany,  and  Paleontology.  By  G.  F.  Richardson,  F.G.S.,  2nd 
Edition,  post  8vo.  with  251  Woodcuts,  1843  . . . . 0 

Kichardson  and  Ronalds.  Metallurgy ; and  the  Chemistry  of  the  Metals  : 
in  3 vols.  8vo.  Illustrated  with  numerous  Wood  engravings.  In  the 
Press. 

Stars  and  th©  Earth.  The  Stars  and  the  Earth ; or.  Thoughts  upon  Space 
Time,  and  Eternity.  3rd  Edition,  Seventh  thousand,  2 Parts  in  1,  18mo. 
London,  1849  . . . . . . . 0 

Stephens.  Manual  of  Practical  Draining.  3rd  Edition,  with  Woodcuts,  8vo. 
Edinburgh,  1848  . . . . . . 0 
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Taylor.  Statistics  of  Coal.  The  Geographical  and  Geological  Distribution  of 
Fossil,  Fuel,  or  Mineral  Combustibles,  employed  in  the  Arts  and  Manufac- 
tures. Their  Production,  Consumption,  Commercial  Distribution,  Prices, 

Duties,  International  regulations  in  all  parts  of  the  World,  including  400 
Statistical  Tables  aod  1100  Analyses  of  Mineral  Bituminous  Substances,  with 
incidental  statements  of  the  Statistics  of  Iron  Manufactures.  By  Richard 
Cowling  Taylor,  F.G.S.,  8vo.  London,  1848  . . . . 1 10  0 

Thomson.  Chemistry  of  Organic  Bodies — Vegetables.  By  Thomas  Thomson, 

M.D.  F.R.S.  L.  & E.;  Regius  Professor  of  Chemistry  in  the  University  of 
Glasgow,  Corresponding  Member  of  the  Royal  Academy  of  Paris.  1 large 
Tol.  8vo.  pp.  1092,  boards,  London,  1838  . . . .1  4 0 

Heat  and  Electricity.  2nd  Edition,  1 vol.  8vo.  Illustrated  with  Wood- 

cuts,  London,  1839  . . . . . .0  15  0 

Chemistry  of  Animal  Bodies,  8vo.  Edinburgh,  1843  . . 0 15  0 

Thomson.  British  Annual  and  Epitome  of  the  Progress  of  Science.  By 
R.  D.  Thomson,  Assistant  Professor  in  the  University  of  Glasgow,  3 vols. 

18mo.  cloth  boards,  lettered,  each  . . . . .036 

First  Year,  1837. 

Contains  numerous  Practical  Tables  of  Weights,  Measures,  and  Coins.  The  Popular 
Papers  are  by  the  Rev.  B.  Powell ; C.  Tomlinson,  Esq. ; W.  S.  B.  Woolhouse, 

Esq. ; T.  S.  Davies,  Esq.  ; R.  D.  Thomson,  M.D. 

Second  Year,  1838. 

The  Popular  Papers  are  by  T.  Thomson,  M.D.,  Regius  Professor  of  Chemistry  in 
the  University  of  Glasgow ; R.  E.  Grant,  M.D.  Professor  of  Comparative 
Anatomy  in  the  University  College,  London  ; R.  D.  Thomson,  M.D. ; Life  of 
James  Watt,  illustrated  with  a Portrait ; H.  IL  Lewis,  Esq. 

Third  Year,  1839. 

The  Popular  Papers  are  by  J.  S.  Russell,  Esq. ; Professor  R.  E.  Grant ; H.  Gamier, 

Esq. ; R.  D.  Thomson. 

Weisbach  (J  .)  Principles  of  the  Mechanics  of  Machinery  and  Engineering. 

2 vols.  8vo.  Illustrated  with  200  Wood  engravings,  London,  1848  . . 1 19  0 

Vol.  IL  separately  . . . . . 0 18  0 
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COTirtonay.  Pathology  and  Rational  Treatment  of  Stricture  of  the  Urethra  in 
all  its  Varieties  and  Complications,  with  Observations  on  the  Use  and  Abuse 
of  Urethral  Instruments.  The  whole  illustrated  by  numerous  Cases.  By 
F.  B.  Courtenay,  M.R.C.S.,  &c.  4th  Edition,  8vo.  London,  1848  .0  5 0 

Practical  Observations  on  the  Chronic  Enlargement  of  the  Prostate 

Gland  in  Old  People  : with  Mode  of  Treatment.  By  Francis  B.  Courtenay, 

8vo.  with  numerous  Cases  and  Plates,  boards,  London,  1839  . .0  7 6 

Cruveilhier  and  Bonamy.  Atlas  of  the  Descriptive  Anatomy  of  the 
Human  Body.  By  J.  Cruveilhier,  Professor  of  Anatomy  to  the  Faculty  of 
Medicine,  Paris.  With  Explanations  by  C.  Bonamy.  Containing  82  Plates 
of  Osteology,  Syndemology,  and  Myology.  4to.  London,  1844.  Plain  .300 

Coloured  . . . . . .5150 

Bunglison.  A Dictionary  of  Medical  Science,  containing  a Concise  Account 
of  the  various  Subjects  and  Terms,  with  the  French  and  other  Synonymes, 

Notices  of  Climate  and  of  celebrated  Mineral  Waters,  Formulse  for  various 
officinal  and  empirical  preparations.  By  Robley  Dunglison,  M.D.,  sixth 
edition,  greatly  enlarged,  8vo.  Philadelphia,  1846  . • . 1 10  0 

Eberle.  A Treatise  on  the  Materia  Medica  and  Therapeutics.  By  John  Eberle, 

M.D.,  2 vols.  in  1,  sixth  edition,  8vo.  1847  . . • . 0 16  0 

A Treatise  on  the  Practice  of  Medicine.  By  John  Eberle,  M D.,  with 

Notes  and  Additions,  by  George  M'Clellan,  M.D.,  2 vols.  in  1,  seventh  edi- 
tion, 8vo.  Philadelphia,  1849  . . • . .12  0 
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Eberle.  A Treatise  on  the  Diseases  and  Physical  Education  of  Children,  by 

John  Eberle,  M.D.  Third  Edition,  8vo.  1848  . . .0  15 

Fau.  The  Anatomy  of  the  External  Forms  of  Man  (for  Artists).  Edited  by 
R.  Knox,  M.D.,  with  Additions.  8vo.  Text,  and  28  4to.  Plates,  London, 

1849.  Plain  . . . . . . .14 

Coloured.  . . . . .22 

The  Text  separately  with  the  four  additional  Plates,  for  Persons 

possessing  the  French  edition.  Plain  . . . . 0 12 

Coloured  . . . . . . 0 14 

Gerber  and  Gulliver.  Elements  of  the  General  and  Minute  Anatomy  of 
Man  and  the  Mammalia ; chiefly  after  Original  Researches.  By  Professor 
Gerber.  To  which  is  added  an  Appendix,  comprising  Researches  on  the 
Anatomy  of  the  Blood,  Chyle,  Lymph,  Thymous  Fluid,  Tubercle,  and  Addi- 
tions, by  C.  Gulliver,  F.R.S.  In  i vol.  8vo.  Text,  and  an  Atlas  of  34  Plates, 
engraved  by  L.  Aldous.  2 vols.  8vo.  Cloth  boards,  1842  . .1  4 

Grant.  General  View  of  the  Distribution  of  Extinct  Animals.  By  Robert 
E.  Grant,  M.D.  F.R.S.  L.  & E. ; Professor  of  Comparative  Anatomy  at  the 
University  College,  London.  In  the  “ British  Annual,’^  1839.  18mo.  Lon- 
don, 1839  . . . . . . .03 

On  the  Principles  of  Classification,  as  applied  to  the  Primary  Divisions 

of  the  Animal  Kingdom.  In  the  “ British  Annual,”  1838.  18mo.  Illustrated 
with  28  Woodcuts,  London,  1838  . . . . .0  3 

Outlines  of  Comparative  Anatomy.  8vo.  Illustrated  with  148  Woodcuts, 

boards,  London,  1833 — 41  . . . . .1  8 

Part  VI I . with  Title-page  . . . .01 

Gross.  Elements  of  Pathological  Anatomy.  Illustrated  by  coloured  engravings 
and  250  Woodcuts,  by  Samuel  D.  Gross,  M.D.  Professor  of  Surgery  in  the 
Medical  Institute  of  Louisville,  second  edition.  8vo.  Philadelphia,  1845  . 1 12 

Hall  (Marshall).  On  the  Diseases  and  Derangements  of  the  Nervous  System, 
in  their  Primary  Forms,  and  in  their  modifications  by  Age,  Sex,  Constitution, 
Hereditary  Predisposition,  Excesses,  General  Disorder  and  Organic  Disease. 

By  Marshall  Hall,  M.D.  F.R.S.  L.  & E.  8vo.  with  8 engraved  Plates,  Lon- 
don, 1841  . . . . . . * .05 

As  an  Appendix  to  the  above  JFork^ — 

On  the  Mutual  Relations  between  Anatomy,  Physiology,  Pathology, 

Therapeutics,  and  the  Practice  of  Medicine ; being  the  Gulstonian  Lectures 
for  1842.  8vo.  with  2 coloured  Plates  and  1 plain,  London,  1842.  . 0 5 

New  Memoir  on  the  Nervous  System,  true  Spinal  Marrow,  and  its 

Anatomy,  Physiology,  Pathology,  and  Therapeutics.  4to.  with  5 engraved 
Plates,  London,  1843  . . . . . . 1 0 

Harris.  The  Principles  and  Practice  of  Dental  Surgery.  By  Chapin  A. 

Harris,  M.D.  Third  edition,  with  156  illustrations,  8vo.  Philadelphia,  1848.  1 10 

Henriques.  Etiological,  Pathological  and  Therapeutical  Reflections  on  the 
Asiatic  Cholera,  as  observed  in  Europe,  Asia  Minor,  and  Egypt,  8vo.  London, 

1848  . . . . . . .01 

Hufeland.  Manual  of  the  Practice  of  Medicine  ; the  result  of  Fifty  Years^ 
Experience.  By  W.  C.  Hufeland,  Physician  to  the  late  King  of  Prussia; 
Professor  in  the  University  of  Berlin.  Translated  from  the  Sixth  German 
Edition,  by  C.  Bruchhausen  and  R.  Nelson,  8vo.  hound.  London,  1844  . 0 15 

Jones  (W.)  An  Essay  on  some  of  the  most  important  Diseases  of  Women, 
with  a Description  of  a Novel  Invention  for  their  Treatment  and  Relief,  8vo. 
London,  1849  . . . . . .0  1 

Laennec.  A Treatise  on  the  Mediate  Auscultation,  and  on  Diseases  of  the 
Lungs  and  Heart.  By  R.  T.  H.  Laennec,  Professor  to  the  College  of 
France,  and  to  the  Faculty  of  Medicine  of  Paris.  With  Notes  and  Additions 
by  M.  Laennec,  and  M.  Andral,  Professors  to  the  Faculty  of  Medicine,  Paris. 
Translated  from  the  last  edition  by  a Member  of  the  College  of  Physicians. 

Edited  by  Theophilus  Herbert,  M.D.  ; with  Practical  Notes,  condensed  from 
the  Lectures  of  F.  H.  Ramadge,  M.D.,  Oxon.  8vo.  with  plates.  London,  1846  0 18 
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Lebaudy.  The  Anatomy  of  the  Regions  interested  in  the  Surgical  Operations 
performed  upon  the  Human  Body ; with  Occasional  Views  of  the  Patholo- 
g^al  Condition,  which  render  the  interference  of  the  Surgeon  necessary.  In 
a Series  of  24  plates,  the  Size  of  Life.  By  J.  Lebaudy,  folio.  London,  1845  1 4 

LeG.  The  Anatomy  of  the  Nerves  of  the  Uterus.  By  Robert  Lee,  M.D.  F.R.S. 

Folio,  with  2 engraved  plates.  London,  1841  . . .08 

Maddock.  Practical  Observations  on  the  Efficacy  of  Medicated  Inhalations  in 
the  Treatment  of  Pulmonary  Consumption.  By  Dr.  Maddock.  3rd  Edition, 

8vo.  wdth  a coloured  plate.  London,  1846  . . .0  5 

Cases  of  Pulmonary  Consumption,  Bronchitis,  Asthma,  Chronic  Cough, 

and  various  Diseases  of  the  Lungs,  successfully  treated  by  Medicated  Inhala- 
tions, 8vo.  London,  1847  • • • • .02 

Martin.  A General  Introduction  to  the  Natural  History  of  Mammiferous  Ani- 
mals : with  a particular  View  of  the  Physical  History  of  Man,  and  the  more 
closely  allied  Genera  of  the  Order  “ Quadrumana,’’  or  Monkeys.  Illustrated 
vdth  296  Anatomical,  Osteological,  and  other  engravings  on  wood,  and  12 
full-plate  Representations  of  Animals,  drawn  by  W.  Harvey,  1 vol.  8vo. 
London,  1841  . . . . . .016 

Miner.  The  American  Bee  Keeper’s  Manual ; being  a Practical  Treatise  on  the 
History  and  Domestic  economy  of  the  Honey  Bee,  embracing  a full  illustra- 
tion of  the  whole  Subject,  with  the  most  approved  Methods  of  Managing  this 
Insect  through  every  Branch  of  its  Culture,  the  Result  of  many  Years’ 
Experience.  By  T.  B.  Miner,  12mo.  London,  1849  . . .0  8 

Morton.  An  illustrated  System  of  Human  Anatomy,  Special,  General  and  Mi- 
croscopic. By  Samuel  G.  Morton,  M.D.,  wnth  391  wood-engravings,  8vo. 
Philadelphia,  1849  . . • • • . 1 12 

Natural  History  of  New  York.  Zoology;  or.  The  New  York  Fauna. 
Comprising  Detailed  Descriptions  of  all  the  Animals  hitherto  observed  within 
the  State  of  New  York,  with  Brief  Notices  of  those  occasionally  found  near 
its  Borders,  and  accompanied  by  appropriate  Illustrations.  Part  1.  General 
Introduction  and  Mammalia.  By  James  E.  De  Kay,  \^ath  33  beautifully 
executed  engrawngs  on  steel,  4to.  Albany,  1842  . . .1  16 

Part  II.  Ornithology.  By  James  E.  De  Kay,  with  141  beautifully 

executed  engravings  on  steel,  coloured,  4to.  Albany,  1843  . . 3 10 

Mollusca  and  Crustacea.  By  James  E.  De  Kay,  with  40  beautifully  exe- 
cuted engrav.  on  steel  of  the  Mollusca  and  13  of  the  Crustacea,  all  coloured. 

4to.  Albany,  1844  . . . . • . 2 10 

Geology.  Part  I.  Comprising  the  Geology  of  the  first  Geological  Dis- 
trict. By  William  W.  Mather,  Professor  of  Natural  History  in  the  Ohio 
University,  'with  46  engraved  plates,  4to.  Albany,  1843  . . ^ 10 

OwGn.  Odontography ; or,  a Treatise  on  the  Comparative  Anatomy  of  the 
Teeth,  their  Physiological  Relations,  Mode  of  Development,  and  Microscopical 
Structure  in  the  Vertebrate  Animals,  By  Richard  Owen,  F.R.S.,  Correspon- 
dent of  the  Royal  Academy  of  Sciences,  Paris  and  Berlin  j Hunterian  Pro- 
fessor to  the  Royal  College  of  Surgeons,  London.  This  splendid  Work  is  now 
completed,  2 v.  royal  8vo.  contg.  168  plates,  hf.-bd.  russia.  London,  1840-45  6 6 

A few  copies  of  the  plates  have  been  printed  on  India  paper,  2 vols.  4to.  10  10 

Phillips.  Scrofula:  its  Nature,  its  Prevalence,  its  Causes,  and  the  Principles  of 
Treatment.  By  Benjamin  Phillips,  F.R.S.  Surgeon  and  Lecturer  on  Surgery 
to  the  Westminster  Hospital,  1 vol.  8vo.  with  an  engraved  Plate.  London,  1846  0 12 

■ — A Treatise  on  the  Urethra;  its  Diseases,  especially  Stricture,  and  then’ 

Cure,  8vo.  boards.  London,  1832  . . . .0  8 

Prichard.  The  Natural  History  of  Man  ; comprising  Inquiries  into  the  Modi- 
fying Influence  of  Physical  and  Moral  Agencies  on  the  different  Tribes  of  the 
Human  Family,  By  James  Cowles  Prichard,  M.D.  F.R.S.  M.R.I.A.  Corres- 
ponding Member  of  the  National  Institute,  of  the  Royal  Academy  of  Medi- 
cine, and  of  the  Statistical  Society  of  France  ; Member  of  the  American 
Philosophical  Society,  &c.  &c.  3rd  Edition,  enlarged,  with  50  coloured  and 
5 plain  Illustrations,  engraved  on  steel,  and  97  engravings  on  wood,  royal  8 vo. 
elegantly  bound  in  cloth,  London,  1848  . . . . 1 16 
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Pricliard.  Appendix  to  the  First  and  Second  Editions  of  the  Natural  History 
of  Man,  large  8vo.  with  6 coloured  Plates.  London,  1845  & 1848.  Each  . 

Six  Ethnographical  Maps,  as  a Supplement  to  the  Natm’al  History  of 

Man,  and  to  the  Researches  into  the  Physical  History  of  Mankind,  folio, 
coloured,  and  1 sheet  of  letter-press,  in  cloth  boards.  London,  1845 

Illustrations  to  the  Researches  into  the  Physical  History  of  Mankind. 

Atlas  of  44  coloured  and  5 plain  Plates,  engraved  on  steel,  large  8vo.  half- 
bound. London,  1841  ...... 

On  the  Different  Forms  of  Insanity,  in  relation  to  Jurisprudence.  (De- 
dicated to  the  Lord  Chancellor  of  England),  12mo.  London,  1842 
RayGr.  A Theoretical  and  Practical  Treatise  on  the  Diseases  of  the  Skin.  By 
P.  Rayer,  M.D.,  Physician  to  the  Hopital  de  la  Charite.  Translated  by 
R.  Willis,  M.D.  2nd  Edition,  remodelled  and  much  enlarged,  in  1 thick 
vol.  8vo.  of  1300  pages,  with  Atlas,  royal  4to.  of  26  Plates,  finely  engraved, 
and  coloured  with  the  greatest  care,  exhibiting  400  Varieties  of  Cutaneous 
Affections.  London,  1835  ..... 

Xhe  Text  separately,  8vo.  in  boards 

The  Atlas  4to.  separately,  in  boards 

Robinson.  Surgical,  Mechanical,  and  Medical  Treatment  of  the  Teeth,  includ- 
ing Dental  Mechanics,  with  139  Engravings.  By  James  Robinson,  Surgeon 
Dentist  to  the  Metropolitan  Hospital,  post  8vo.  cloth.  London,  1846 
Ryan.  The  Philosophy  of  Marriage,  in  its  Social,  Moral,  and  Physical  Rela- 
tions ; with  an  Account  of  the  Diseases  of  the  Genito-Urinary  Organs,  with 
the  Physiology  of  Generation  in  the  Vegetable  and  Animal  Kingdoms.  By 
M.  Ryan,  M.D.  4th  Edition,  greatly  improved,  1 vol.  12mo.  London, 
1843  ....... 

Sliuekard.  Essay  on  the  Indigenous  Fossorial  Hymenoptera;  comprising  a 
Description  of  the  British  Species  of  Burrowing  Sand  Wasps  contained  in  all 
the  Metropolitan  Collections ; with  their  habits,  as  far  as  they  have  been 
observed,  8vo.  with  4 Plates.  London,  1837 

Plate  I.  is  wanting. 

Syme.  Principles  of  Surgery.  By  J.  Syme,  Professor  of  Clinical  Surgery  in  the 
University  of  Edinburgh.  3rd  Edition,  much  enlarged,  and  illustrated  with 
14  Plates  on  India  paper,  and  64  Woodcuts,  1 vol.  8vo.  London,  1842 
VogGl  and.  Day.  The  Pathological  Anatomy  of  the  Human  Body.  By  Julius 
Vogel,  M.D.  Translated  from  the  German,  with  additions,  by  George  E. 
Day,  M.D.  Illustrated  with  upwards  of  100  plain  and  coloured  Engravings, 
8vo.  cloth.  London,  1847. 

A/Vardrop.  On  Blood-letting;  an  Account  of  the  Curative  Effects  of  the 
Abstraction  of  the  Blood ; -with  Rules  for  employing  both  local  and  general 
Blood-Letting  in  the  treatment  of  Diseases,  12mo,  London,  1835  . 

"Waterlionse.  A Natural  History  of  the  Mammalia.  By  G.  R.  Waterhouse, 
Esq.,  of  the  British  Museum.  Vol.  I,  containing  the  Order  Marsupiata,  or 
Pouched  Animals,  with  22  Illustrations,  engraved  on  steel,  and  18  Engrav- 
ings on  wood,  royal  8vo.  elegantly  bound  in  cloth,  coloured  Plates 

Plain  ...... 

- ' Vol.  II.  containing  the  Order  Rodentia ; or.  Gnawing  Mammalia  : with 

22  Illustrations,  engraved  on  steel,  and  Engravings  on  wood,  royal  8vo. 
elegantly  bound  in  cloth,  coloured  Plates.  London,  1848 
Plain  ...... 
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Tne  Natural  History  of  Mammalia  is  intended  to  embrace  an  account  of  the  struc- 
ture and  habits  of  all  the  known  species  of  Quadrupeds,  or  Mammals  ; to  which 
will  be  added,  observations  upon  their  geographical  distribution  and  classifica- 
tion. Since  the  fossil  and  recent  species  illustrate  each  other,  it  is  also  in- 
tended to  include  notices  of  the  leading  characters  of  the  extinct  species. 

The  Genera,  and  many  of  the  species,  are  illustrated  by  Engravings  on  steel,  and 
by  Woodcuts.  The  modifications  observable  in  the  structure  of  the  skulls, 
teeth,  feet,  and  other  parts,  are  almost  entirely  illustrated  by  steel  En- 
gravings. 
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’Williams.  Elements  of  Medicine  : Morbid  Poisons.  By  Robert  Williams,  M.D, 

Physician  to  St.  Thomas’s  Hospital.  2 vols.  8vo.  London,  1836 — 41  .1  8 6 

Vol.  11.  separately.  1841  . . . . 0 18  0 

Willis.  Illustrations  of  Cutaneous  Disease : a Series  of  Delineations  of  the 
Atfections  of  the  Skin,  in  their  more  interesting  and  frequent  forms ; with  a 
Practical  Summary  of  their  Symptoms,  Diagnosis,  and  Treatment,  including 
appropriate  Formulae.  By  Robert  Willis,  M.D.,  Member  of  the  Royal  Col- 
lege of  Physicians.  The  Drawings  are  after  Nature,  and  Lithographed  by 
Arch.  Henning.  These  Illustrations  are  comprised  in  94  Plates,  foho.  The 
Drawings  are  Originals,  carefully  coloured.  Bound  in  cloth,  lettered.  Lon- 
don, 1843  . . . . . . .600 

On  the  Treatment  of  Stone  in  the  Bladder  by  Medical  and  Mechanical 

Means.  London,  1842  . . . . . .0  5 0 

Wood.  A Treatise  on  the  Practice  of  Medicine,  by  George  B.  Wood,  M.D. , 

second  edition,  2 vols.  8vo.  Philadelphia,  1849  . . . 1 10  0 

Venables.  The  Nature  and  Treatment  of  the  Epidemic  or  Asiatic  Cholera 
with  Simple  Directions  for  the  Suppression  and  Prevention  of  the  Disease, 

4th  Edition,  12mo.  London,  1848  . . . .0  2 6 


Babington.  Primitise  Florae  Sarnicae ; or,  an  Outline  of  the  Flora  of  the  Chan- 
nel Islands  of  Jersey,  Guernsey,  Alderney,  and  Serk,  12mo.  London, 

1839  ....... 

Fielding  and  G-ardner.  Sertum  Plantarum ; or,  Drawings  and  Descrip- 
tions of  Rare  and  undescribed  Plants  from  the  Author’s  Herbarium.  By 
H.  B.  Fielding  ; assisted  by  G.  Gardner,  Superintendent  of  the  Royal  Botanic 
Gardens,  Ceylon,  8vo.  London,  1844  .... 

Gray  and  Sprague.  Genera  Florae  Americae  Boreali  Orientalis,  illustrata 
200  Plates.  2 vols.  8vo.  Boston,  1848 — 1849 
Hooker.  leones  Plantarum.  By  Sir  W.  J.  Hooker,  Director  of  the  Royal 
Botanic  Gardens,  Kew.  New  Series,  Vols.  I — IV,  containing  100  Plates  with 
Explanations,  8vo.  cloth.  London,  1842 — 1844.  Each  vol. 

Vol.  IV.  Part  2.  London,  1848 

The  London  Journal  of  Botany.  Vols.  I — VI,  with  24  Plates  each, 

boards.  1842 — 47  ...... 

Now  reduced  to  20  Shillings  each  Vol. 

Notes  on  the  Botany  of  the  Antarctic  Voyage,  conducted  by  Captain 

James  Clark  Ross,  R.N.  F.R.S.,  in  H.M.SS.  Erebus  and  Terror;  with 
Observations  on  the  Tussac  Grass  of  the  Falkland  Islands,  8vo.  with  2 coloured 
Plates.  London,  1843  . . . . . 0 4 0 

Mather  (W.)  Outlines  of  Botany.  Part  1,  with  7 Plates,  12mo.  cloth  boards. 

London,  1848  . . . . . . 0 2 6 

Miers  (J.)  Illustrations  of  South  American  Plants,  4to.  Parts  1,  2,  3,  4,  with 

28  Plates.  London,  1847 — 49  . . . . . 1 8 0 

Schleiden.  The  Plant ; a Biography,  in  a Series  of  Popular  Lectures  on 
Botany.  Edited  and  Translated  % A.  Henfrey,  F.L.S.  8vo.  with  5 coloured 
Plates,  and  13  Wood-cuts.  London,  1848  . . . . 0 15  0 

Wight.  Illustrations  of  Indian  Botany ; or,  Figures  Illustrative  of  each  of  the 
Natural  Orders  of  Indian  Plants,  described  in  the  Author’s  Prodromus  Florae 
Peninsulae  Indiae  Orientalis  ; but  not  confined  to  them.  By  Dr.  R.  Wight, 

F.L.S. , Surgeon  to  the  Madras  Establishment.  Vol.  1,  published  in  13  Parts, 
containing  95  coloured  Plates.  Madras,  1838 — 40  . . . 4 17  6 

Vol.  2,  Part  1,  containing  39  coloured  Plates.  Madras, 

1841  . . . . . . .150 

Odd  Parts  may  be  obtained  to  complete  Sets. 
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Weight.  leones  Plantarum  Indise  Orientalis ; or,  Figures  of  Indian  Plants.  By 
Dr.  Robert  Wight,  F.L.S.,  Surgeon  to  the  Madras  Establishment.  Vol.  1,  4to. 
consisting  of  16  Parts,  containing  together  318  Plates.  Madras,  1838 — 40  .4  0 0 

■ Vol.  2,  consisting  of  4 Parts,  containing  together  318  Plates. 

Madras,  1840 — 42  . . . . . .5  5 0 

Vol.  3,  Parts  1 to  4,  with  509  Plates.  Madras,  1843 — 47  .6  0 0 

Vol.  4,  Part  1,  with  125  Plates.  Madras,  1848  . . 1 10  0 

Odd  Parts  may  he  obtained  to  comptete  Sets. 

Contributions  to  the  Botany  of  India.  By  Dr.  Robert  Wight,  F.L.S., 

Surgeon  to  the  Madras  Establishment,  8vo.  London,  1834  . .0  7 6 

Spicilegium  Neilgherrense  ; or,  a Selection  of  Neilgherry  Plants,  Drawn 

and  Coloured  from  Nature,  with  Brief  Descriptions  of  each ; some  General 
Remarks  on  the  Geography  and  Affinities  of  Natural  Families  of  Plants,  and 
Occasional  Notices  of  their  Economical  Properties  and  Uses.  By  Dr.  Robert 
Wight,  F.L.S.,  Surgeon  to  the  Madras  Establishment,  4to.  with  100  coloured 
Plates.  Madras,  1846  . . . . . .3  5 0 

Prodromus  Florae  Peninsulae  Indiae  Orientalis ; containing  Abridged 

Descriptions  of  the  Plants  found  in  the  Peninsula  of  British  India,  arranged 
according  to  the  Natural  System.  By  Drs.  Robert  Wight,  F.L.S.,  and 
Walker  Arnott.  Vol.  1,  8vo.  London,  1834  . . .0  16  0 


Arnica  and  niins,  with  directions  for  their  use  in  Mechanical  Injuries  and 

in  other  Affections,  18mo.  London,  1848  . . . .0  1 0 

Belluomini  ( J.,  M.D.)  Scarlatina ; its  Treatment  Homoeopathically,  8vo. 

London,  1843  . . . . . .0  1 0 

Bocnningliansen.  Manual  of  Homoeopathic  Therapeutics,  intended  as  a Guide 
to  the  Study  of  Materia  Medica  Pura.  Translated,  with  Additions,  by  S.  Laurie, 

M.D.  8vo.  1848  . . . . . . 0 12  0 

Essay  on  the  Homoeopathic  Treatment  of  Intermittent  Fevers,  8vo. 

New  York,  1845  . . . . . . 0 2 6 

Black.  The  Homoeopathic  Treatment  of  Cholera,  8vo.  1847  . .0  1 0 

A Treatise  on  the  Principles  of  Homoeopathy,  8vo.  London,  1842  .0  9 0 

Ch-CpnGll.  A Domestic  Homoeopathy,  Restricted  to  its  Legitimate  Sphere  of 

Practice;  together  with  Rules  for  Diet  and  Regimen,  18mo.  London,  1849  0 5 0 
Curie  (P.  P.,  M.D.)  Practice  of  Homoeopathy,  1 vol.  8vo.  London,  1838  0 6 0 

Principles  of  Homoeopathy,  1 vol.  8vo.  London,  1837  . .0  5 0 

Jahr’s  Homoeopathy.  New  Edition,  2 vols.  12mo.  London,  1847  . 1 12  0 

See  Jahr. 

A Treatise  on  Cholera,  English  and  Asiatic,  with  Directions  for  the 

Homoeopathic  Treatment,  8vo.  London,  1849  . . .0  1 0 

Dmisford  (Harris).  The  Pathogenetic  Effects  of  some  of  the  Principal  Ho- 
moeopathic Remedies,  8vo.  London,  1838  . . . .0  6 0 

The  Practical  Advantages  of  Homoeopathy,  illustrated  by  numerous 

Cases.  Dedicated,  by  permission,  to  Her  Majesty  Queen  Adelaide.  1 vol. 

8vo.  boards.  1841  . . . . . . 0 6 0 

Epps.  Domestic  Homoeopathy  ; or.  Rules  for  the  Domestic  Treatment  of  the 
Maladies  of  Infants,  Children,  and  Adults,  and  for  the  Conduct  and  Treat- 
ment during  Pregnancy,  Confinement,  and  Suckling.  4th  Edition,  12mo. 

London,  1844  . . . . . .0  4 6 

Everest  (T.  E.,)  A Popular  View  of  Homoeopathy;  exhibiting  the  Present 
State  of  the  Science.  2nd  Edition,  amended  and  much  enlarged,  8vo.  Lon- 
don, 1836  . . . . . . .060 

A Letter  addressed  to  the  Medical  Practitioners  of  Great  Britain  on  the 

Subject  of  Homoeopathy,  8vo.  London,  1834  . . .0  1 6 
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GuntllGr.  New  Manual  of  Homoeopathic  Veterinary  Medicine  ; or  the  Ho- 
moeopathic Treatment  of  the  Horse,  the  Ox,  the  Dog,  and  other  Domestic 
Animals.  Translated  from  the  3rd  German  Edition,  with  considerable  Addi- 
tions and  Improvements,  post  8vo.  cloth.  London,  1847  . . 0 10  6 

Halinemann.  Materia  Medica  Pura.  Translated  and  Edited  by  Charles  J. 

Hempel,  M.D.  Vols.  1 to  4,  8vo.  New  York,  1846.  Per  vol.  . .080 

Organon  of  Homoeopathic  Medicine,  8vo,  London,  1849  . . 0 10  0 

■ The  Chronic  Diseases,  their  Specific  Nature  and  Homoeopathic  Treat- 

ment. Translated  and  Edited  by  Charles  J.  Hempel,  M.D.,  5 vols.  12mo. 

New  York,  1846  . . . . ..2  0 0 

Hamilton.  A Guide  to  the  Practice  of  Homoeopathy.  Translated  and  compiled, 
in  Alphabetical  order,  from  the  German  of  Ruotf,  Haas,  and  Riickert,  with 
Additions.  12mo.  Leipzig,  1844  . . . . . 0 5 0 

Harral  (F.  Blagdon).  Popular  Outlines  of  Homoeopathy.  24mo.  Lond.  1840  0 1 0 

Hartmann  (F.)  Practical  Observations  on  some  of  the  Chief  Homoeopathic 
Remedies.  Translated  from  the  German,  with  Notes,  by  Dr.  Okie.  2 vols. 

12mo.  New  York,  1846  . . . . . . 0 15  0 

Theory  of  Acute  Diseases  and  their  Homoeopathic  Treatment.  Trans- 
lated by  C.  Hempel.  2 vols.  12mo.  New  York,  1848  . . . 0 18  0 

Theory  of  Chronic  Diseases  and  their  Homoeopathic  Treatment,  8vo. 

New  York,  1849  . . . . . .0  8 0 

HaylG.  An  Address  on  the  Homoeopathic  System  of  Medicine.  8vo.  1843  . 0 1 0 

HGmpGl.  Homoeopathic  Domestic  Physician,  12mo.  New  York,  1846  .0  5 0 

HGring  (of  Philadelphia).  The  Homoeopathist ; or.  Domestic  Physician.  2nd 

Edition,  12mo.  London,  1845  . . . . . 0 7 0 

Homoeopathic  Examinor  (tho).  By  Drs.  Gray  and  Hempel.  New 

Series.  Vols.  I.  and  11.  New  York,  1846 — 1847.  Each  . . 1 10  0 

Homoeopathic  Times  (theh  Review  of  British  and  Foreign  Medical 

Science  and  Literature.  Published  Weekly,  8vo.  Commenced  August  4,  1849  0 0 3 

Per  Post  . . . . . . .004 

Jahr.  Manual  of  Homoeopathic  Medicine.  In  2 Parts.  Part  1. — Materia 
Medica.  Part  II. — Therapeutical  and  Symptomatological  Reposi- 
tory. Translated  from  the  4th  Edition,  and  Edited,  with  Additions,  by 
P.  F.  Curie,  M.D.  2 vols.  8vo.  London,  1847  . . . 1 12  0 

The  most  complete  Worh  on  the  subject. 

The  American  Edition.  Translated  with  extensive  additions  from  various  sources, 
by  C.  J.  Hempel,  M.D.,  and  J.  M.  Quin,  M.D.,  the  Materia  Medica  only. 

2 large  vols.  8vo.  New  York,  1848  . . . .3  3 0 

This  Work  is  intended  to  facilitate  a comparison  of  the  parallel  symptoms  of  the 
various  Homoeopathic  agents,  thereby  enabling  the  Practitioner  to  discover 
the  characteristic  symptoms  of  each  drug,  and  to  determine  with  ease  and 
correctness  the  remedy. 

Short  Elementary  Treatise  upon  Homoeopathy  and  its  Practice ; with 

some  of  the  most  important  Effects  of  Ten  of  the  Principal  Homoeopathic 
Remedies.  Translated  by  E.  Bayard,  M.D.  18mo.  London,  1846.  . 0 2 6 

LauriG  (J.,  M.D.)  An  Epitome  of  Homoeopathic  Domestic  Medicine.  12mo. 

London,  1848  . . . . . . .0  5 0 

•  Elements  of  Homoeopathic  Practice  of  Physic.  8vo.  1847  . . 0 16  0 

Homoeopathic  Domestic  Medicine.  4th  Edition,  12mo.  London,  1849.  0 12  0 

The  Parent’s  Guide,  a Treatise  on  the  Method  of  Rearing  Children  from 

their  Infancy ; Comprising  the  essential  Branches  of  Moral  and  Physical  Edu- 
cation. 12mo.  London,  1849  . . . . .0  6 0 
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PARTICULAR  FRACTURES  CONTINUED. 

CHAP.  V. 

Simple  Fractures  of  the  Leg. 

We  are  now  come  to  the  consideration  of 
another  important  class  of  accidents,  viz.^  frac- 
tures of  the  bones  of  the  leg.  Fractures  of 
these  bones  are  probably  far  more  frequent 
than  similar  injuries  in  any  other  part  of  the 
body.  In  themselves  they  are  simple  acci- 
dents, and  when  properly  managed,  are  easily 
brought  to  a favourable  termination ; but,  as 
they  are  commonly  treated,  they  are  frequently 
followed  with  much  deformity  and  lameness. 
The  causes  of  these  evils,  I shall  endeavour  to 
explain  as  I proceed,  and,  I hope  I shall  be 


c c 


386 


Bones  of  the 
leg. 


Fractured  at 
any  part. 


enabled  to  express  myself,  so  as  to  be  rightly 
understood  by  all  those  who  feel  an  interest  in 
the  subject,  and  whose  business  it  is  to  study 
the  management  of  these,  in  common  with  all 
other  accidents,  that  they  may  not  injure  their 
patients  by  ignorance,  nor  be  instrumental  in 
destroying  their  own  reputation. 


Sec.  1. — Causes,  Nature,  and  Symptoms,  of 
Simple  Fractures  of  the  Leg, 

There  are  two  bones  in  the  leg.  The  tibia  or 
larger  bone  is  articulated  to  the  femur,  and 
forms  with  it  a hinge-like  joint.  The  same 
kind  of  joint  is  formed  where  this  bone  is  con- 
nected to  the  bones  of  the  foot ; but  the  fibula, 
placed  at  the  outer  side  of  the  tibia,  assists  in 
the  formation  of  the  ancle-joint. 

Fractures  of  the  bones  of  the  leg  may  occur 
at  any  part,  and  in  one  or  more  situations. 
When  both  bones  are  broken,  the  fracture  of 
one  may  be  situated  at  a considerable  distance 
from  that  of  the  other.  The  fractures  may  be 
transverse,  oblique,  or  comminuted ; they  may 
be  attended  with  little  or  much  laceration  of 
the  surrounding  parts. 
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The  causes  of  fracture  of  the  bones  of  the 
leg  are  blows,  falls,  the  passage  of  heavy  bodies 
over  the  leg,  twists  of  the  foot,  &c. 

Fractures  of  the  small  bone  are  most  com- 
monly produced  by  a violent  twist  of  the  foot ; 
but  they  are  often  occasioned,  also,  by  a blow 
upon  the  outer  side  of  the  leg.  When  the  bone 
is  broken,  with  but  little  laceration  of  the  soft 
parts,  the  fractured  ends  are  sometimes  held  so 
firmly  together,  as  to  require  rather  a prac- 
tised hand  to  discover  the  existence  of  the  frac- 
ture. Generally,  however,  there  is  no  diffi- 
culty experienced.  Preternatural  motion  and 
crepitus  become  evident,  by  rolling  the  foot 
rather  strongly  upon  the  tibia,  or  by  abducting, 
adducting,  flexing,  or  bending  it ; also,  by  press- 
ing the  fibula  towards  the  side  of  the  tibia,  or 
backward  or  forward.  The  fractured  ends  are 
usually  drawn  a little  towards  the  tibia.  The 
patient  can  stand  upon  the  limb  generally,  and 
frequently  walk  ; not,  however,  without  feeling 
a sensation  of  weakness  and  pain  in  the  situa- 
tion of  the  fracture. 

Fractures  of  the  large  bone  of  the  leg  are  for 
the  most  part  easily  discovered.  Yielding  and 
crepitus  are  commonly  perceived  when  any 
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Fractures  of 
the  head  of. 


forcible  attempt  is  made  to  bend  the  bone,  and 
generally  when  the  upper  part  of  ^he  bone  is 
fixed,  and  the  foot  is  at  the  same  time  forcibly 
rotated.  When  the  fracture  is  unattended  with 
any  considerable  laceration,  crepitus  is  not  al- 
ways easily  elicited. 

Sometimes  a portion  of  the  head  of  the  tibia 
is  split  oif  obliquely  into  the  knee-joint,  in  a 
direction  downward  and  outward,  or  downward 
and  inward.  This  variety  may  be  easily  ascer- 
tained, by  abducting  and  adducting  the  leg  while 
the  thigh  is  fixed.  When  an  oblique  fracture 
of  this  description  exists,  an  angle  will  be  formed 
at  the  outer  or  inner  side  of  the  knee,  when  the 
leg  is  moved  laterally  upon  the  femur.  If  the 
fracture  divides  the  inner  half  of  the  head  of 
the  bone  from  the  shaft,  an  angle  projecting 
outward  will  be  produced,  by  adducting  the 
leg  ; and,  if  the  outer  half  be  separated,  an 
angle  may  be  formed  projecting  to  the  inner 
side,  when  the  leg  is  abducted,  though  this 
would  probably  not  be  in  so  great  a degree  un- 
less the  fibula  also  be  broken.  In  order  that 
these  symptoms  might  be  rendered  evident,  it  is 
necessary  to  hold  the  limb  in  the  extended  po- 
sition. The  scientific  surgeon  will  be  able  to 
distinguish  a fracture  of  this  kind,  from  a frac- 
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ture  separating  one  of  the  condyles  from  the 
shaft  of  the  femur,  by  the  independent  motion 
of  the  separated  portion,  which  he  will  per- 
ceive, by  grasping  the  head  of  the  tibia,  while 
the  leg  is  being  moved  from  side  to  side. 

When  both  bones  are  broken,  the  symptoms  Both  bones, 
are  always  very  evident.  Preternatural  motion 
and  crepitus,  and  more  or  less  displacement,  can 
always  be  readily  produced,  by  a slight  exami- 
nation of  the  parts. 

The  most  common  situation  of  fracture  in  the  situation, 
bones  of  the  leg  is  just  above  the  ancle,  where 
the  bones  are  smallest.  When  the  fracture 
happens  in  consequence  of  a violent  twist  of  the 
foot,  which  is  a very  common  cause,  the  fibula 
is  generally  broken  about  two  inches  and  a half 
above  the  point  of  the  malleolus  ; and,  if  both 
bones  are  broken,  the  fracture  of  the  tibia  is 
usually  through  the  base,  and  frequently  ob- 
lique. 


The  displacement  which  is  observed  in  frac-  Displacement, 
tures  of  the  leg  varies  according  to  the  situa- 
tion and  direction  of  the  fracture  and  the  degree 
of  laceration  of  the  surrounding  parts  which  ac- 
companies it.  When  only  one  of  the  bones  is 
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Displacement 
of  the  tibia. 


broken,  the  displacement  in  the  longitudinal 
direction  can  be  but  slight,  but  it  is  sometimes 
considerable  in  the  transverse. 

In  a transverse  fracture  of  the  tibia,  if  there 
be  any  displacement,  it  is  almost  always  slight ; 
but  when  the  bone  is  divided  obliquely,  and  the 
fracture  is  of  the  loose  kind,  the  broken  ends 
are  generally  forced  into  unnatural  positions. 
When  the  fracture  extends  downward  and  in- 
ward,  the  broken  extremity  of  the  lower  portion 
is  commonly  displaced  outward  towards  the 
fibula  ; when  it  runs  through  the  bone  down- 
ward and  backward,  the  fractured  end  of  the 
lower  portion  projects  forward,  and  often 
threatens  to  come  through  the  skin ; when 
downward  and  forward,  the  fractured  end  of 
the  upper  portion  projects  forward  ; and  when 
downward  and  outward,  the  limb  commonly 
appears  bent  at  the  seat  of  fracture,  both  frac- 
tured ends  being  drawn  towards  the  fibula. 
When  a portion  of  the  head  of  the  bone  is  sepa- 
rated by  a fracture  running  downward  and  out- 
ward, or  downward  and  inward,  it  becomes  dis- 
placed downward,  nearly  in  the  direction  of 
the  long  diameter  of  the  bone  ; but  this  will 
vary  of  course  in  different  cases,  in  some  in- 
stances, according  as  the  broken  piece  may 
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happen  to  be  influenced  by  the  action  of  muscles 
attached  to  it,  and  other  circumstances  attending 
the  fracture. 

When  the  malleolus  of  the  fibula  is  broken 
off,  it  sometimes  becomes  displaced  backward ; 
this  is  also  the  case  with  respect  to  the  fractured 
end  of  the  upper  portion,  when  a fracture  hap- 
pens near  to  the  head  of  the  fibula.  When  the 
fracture  is  in  any  part  of  the  body  of  the  bone, 
at  a little  distance  from  either  extremity,  the 
broken  ends  generally  approach  the  tibia,  and 
one  of  them  often  lies  behind  the  other. 

The  situation  of  the  fractured  extremities,  Of  both  bone*, 
with  respect  to  each  other,  when  both  bones  are 
broken,  is  for  the  most  part  the  same  as  when 
only  one  is  divided,  but  the  displacement  which 
occurs  is  commonly  mi^ch  more  extensive.  In 
transverse  fraeture,  the  displacement  is  gene- 
rally angular,  and  usually  accompanied  with  a 
twist  of  the  lower  portion,  producing  eversion 
or  inversion  of  the  foot.  When  the  fracture  is 
oblique,  the  displacement  is  usually  of  that  des- 
cription which  I have  called  transverse,  longi- 
tudinal, and  angular,  accompanied  with  eversion 
or  inversion  of  the  foot.  Of  all  the  oblique 
fractures  of  the  body  of  the  tibia,  when  the 
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Indications. 


fibula  is  also  broken,  the  most  difficult  to 
treat,  by  the  common  means,  is  that  which 
divides  the  bone  in  a direction  downward  and 
backward.  The  cause  of  this  difficulty  is  the 
' action  of  the  extensors  of  the  foot,  by  which 
the  foot  is  drawn  backward,  and  the  point  of 
the  fractured  end  of  the  lower  portion  is  forced 
upward  and  forward  against  the  integuments  in 
front  of  the  leg.  This  direction  of  the  fracture 
is,  however,  of  rare  occurrence  ; and  though  the 
difficulty  of  managing  it  by  any  of  the  contri- 
vances usually  adopted,  is  such,  that  great  de- 
formity can  scarcely  he  avoided,  I find  that  it 
is  easily  controlled  by  the  plan  of  treatment  of 
which  I shall  presently  have  occasion  to  treat. 

Sec.  2. — Common  Mode  of  Treating  Simple 
Fractures  of  the  Leg, 

When  the  fractured  ends  are  carefully  adjusted, 
the  grand  objects  to  be  attained,  in  the  treat- 
ment of  all  fractures,  are  to  keep  them  in  ac- 
curate apposition,  and  to  prevent  them  from 
moving  upon  each  other.  In  order  to  accom- 
plish these  purposes  in  the  management  of 
simple  fractures  of  the  leg,  with  the  greatest 
security  and  advantage  to  the  patient,  it  is 
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proper  to  adopt  such  mechanical  means  as 
will  enable  us  to  answer  the  following  indi- 
cations : 1st.  To  fix  the  knee  and  ancle-joints. 
2d.  To  prevent  eversion  or  inversion  of  the 
foot.  3d.  To  support  the  heel.  4th.  To  sup- 
port the  sole  of  the  foot.  5th.  To  keep  up 
extension  and  counter-extension  if  necessary. 
6th.  To  prevent  transverse  displacement  what- 
ever be  the  situation  or  course  of  the  fracture. 
7th.  To  keep  the  fractured  ends  from  inde- 
pendent motion  upon  one  another,  when  the 
trunk  is  moved,  or  passive  motion  is  given  to 
the  limb. 

Now  let  us  investigate  the  usual  modes  of 
treating  fractures  of  the  leg,  in  order  to  see  how 
far  they  tend  to  answer  the  indications  which 
have  been  pointed  out. 

i 

The  mechanical  means  commonly  employed 
are  split-deal  splints,  junks  of  difi'erent  lengths. 
Sharp’s  splints,  and  Asilini’s  trough ; and  various 
modifications  of  these  contrivances  have  been 
tried  from  time  to  time,  but  I am  not  aware 
that  they  are  in  any  way  superior  in  effect  to 
those  which  I have  mentioned. 

Split-deal  s])lints  of  a length  only  sufficient 
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to  reach  from  the  knee  to  the  ancle^  ope- 
rate upon  fractured  bones  much  in  the  same 
manner  as  short  junks  (Fig,  a).  The  direct 


tendency  of  both  these  plans  of  treatment, 
neither  of  which  is  very  often  resorted  to,  is  to 
produce  an  approximation  of  the  sides  of  the 
tibia  and  fibula,  and  thus  to  assist  the  muscles 
in  producing  deformity  of  the  limb.  The  split- 
deal  splints  and  short  junks  steady  the  fractured 
parts  a little,  but  do  not  answer  effectually  any 
one  of  the  indications  above-mentioned.  This 
will  be  rendered  evident  by  considering  the  po- 
sition of  the  bones  of  the  leg  with  respect  to 
one  another.  Every  one  who  knows  any  thing 
of  anatomy,  is  aware  that  these  bones  are  in 
contact  only  at  the  ends,  where  they  are  joined 
together  laterally  in  a manner  which  I need  not 
describe.  The  bodies  of  the  bones,  in  a natural 
state,  are  separated  considerably  from  each 
other,  hence  it  will  appear  that  when  one  or 
both  bones  are  broken  through  the  bodies,  these 
splints,  which  act  as  a broad  ligature  placed 
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firmly  round  the  leg,  must  have  the  effect  of 
causing  the  bones  to  approach  each  other  in 
the  lateral  direction.  If  the  fibula  only  is  frac- 
tured, the  fractured  ends  are  pressed  inward 
against  the  side  of  the  tibia,  to  which  they 
may  sometimes  unite.  The  consequences  of 
union  occurring  with  the  fractured  ends  thus 
displaced,  differ  according  to  the  situation  of 
the  fracture.  When  the  fracture  is  situated 
near  the  middle  of  the  bone,  the  limb  appears 
unnaturally  bent  and  flattened  on  the  outer 
side,  but  when  it  is  near  the  lower  end,  the 
foot  has  the  appearance  of  being  somewhat  dis- 
placed outward  ; when  the  short  splints  or  the 
short  junks  are  used  in  the  treatment  of  frac- 
tures of  the  tibia,  the  broken  ends  of  the  bone 
are  likely  to  be  forced  outward,  so  as  to  produce 
the  appearance  of  a bend  in  the  bone  at  the 
seat  of  fracture. 

The  approximation  of  the  fractured  ends  of 
the  fibula  towards  the  tibia,  or  of  the  tibia 
towards  the  fibula,  when  only  one  bone  is 
broken,  is  generally  accompanied  with  more  or 
less  inclination  of  the  lower  portion  of  the  frac- 
tured bone  out  of  its  natural  line,  either  for- 
ward or  backward.  This  arises  from  the  posi- 
tion in  which  the  foot  is  suffered  to  remain 
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Case. 


during  the  uniting  process.  The  weakeness 
and  lanaeness  which  follow  these  simple  ac- 
cidents, when  they  are  not  well  managed,  is 
sometimes  considerable  and  of  long  duration. 

I was  yesterday  requested  to  see  a lady,  who 
five  years  ago  broke  the  small  bone  of  her  leg, 
as  she  was  attempting  to  extricate  herself  from 
her  carriage,  after  the  horses  had  taken  fright. 
The  fracture  was  situated  about  two  inches  and 
a half  above  the  lower  end,  and  divided  the 
bone  in  a direction  downward  and  backward. 
The  foot  became  extended  upon  the  leg,  and 
remained  so  while  the  bone  was  uniting,  and 
in  consequence  the  fractured  end  of  the  lower 
portion  is  consolidated  with  that  of  the  upper, 
at  an  angle  projecting  forward  at  the  seat  of 
fracture.  This  lady  continues  to  experience 
considerable  weakness  in  the  joint,  and  cannot 
yet  bend  the  foot  sufficiently  to  enable  her  to 
bring  the  heel  to  the  floor  as  she  stands  up- 
right. The  weakness  and  claudication,  under 
which  she  still  labours,  induced  her  to  request 
my  professional  attendance.  When  both  bones 
are  divided,  the  displacement  which  attends 
the  employment  of  these  splints  is  commonly 
more  considerable  and  more  irregular,  varying, 
however,  in  different  cases,  according  to  the 


degree  of  laceration  which  accompanies  the 
fracture  of  each  bone^  and  other  circumstances. 


Some  time  ago  I was  in  attendance  on  a lady 
who  had  had  a fracture  of  both  bones  of  the 
leg,  produced  by  a blow'  as  she  w^as  on  horse- 
back. The  fracture  of  the  fibula  was  about 
two  inches  and  half  above  the  malleolus  and 
that  of  the  tibia  separated  the  base  of  the 
bone  from  the  shaft  in  a direction  slightly 
downward  and  inward.  In  this  case  the  split- 
deal  splints  had  been  employed  and  had  foreed 
the  fractured  ends  of  the  fibula  inward,  where 
they  united  in  contact  with  the  tibia.  The 
fractured  end  of  the  shaft  of  the  tibia  was 
thrown  slightly  inward,  so  that  the  displacement 
of  the  fractured  ends  of  the  fibula  was  rather 
more  extensive  than  it  would  have  been,  had 
the  tibia  not  been  injured.  The  appearance 
which  the  foot  and  leg  presented  was  very 
similar  to  that  which  is  observed  when  the  tibia 
is  semi-luxated  inward.  The  ancle-joint  re- 
mained very  weak  for  a long  time  after  the 
union  was  completed,  in  consequence  of  the 
deformity  which  had  been  produced.  The  lady, 
however,  ultimately  recovered  so  as  to  be  able 
to  walk  with  freedom  and  without  limping. 
No  attempt  was  made  to  replace  the  bones  into 
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Mr.  Sharp’s 
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Application. 


their  natural  situation  after  I saw  her,  as  I did 
not  think  myself  justified  in  having  recourse  to 
any  measures  calculated  to  destroy  the  bony 
union  which  had  taken  place. 

Mr.  Sharp’s  splints  are  very  commonly  used 
in  this  country  in  the  management  of  fractures 
of  the  leg.  They  are,  however,  open  to  many 
objections,  which  I shall  now  endeavour  to 
point  out. 

In  applying  these  splints,  it  is  usual  to  place 
the  longer,  which  has  a piece  attached  to  the 
lovv^er  end  for  the  side  of  the  foot  to  rest  in,  on 
the  outer  side  of  the  leg,  and  the  other  on  the 
inner  side,  and  to  pass  tapes  round  the  limb 
over  the  splints  to  confine  them.  Some  sur- 
geons have  the  foot-part  of  the  inner  splint 
made  the  same  as  that  of  the  outer  (Fig.  h). 


This  is  found  to  be  an  advantage,  as  it  assists 
in  giving  lateral  support  to  the  foot. 


Some  surgeons  who  employ  these  splints,  place 
the  limb  in  the  straight  position,  with  the  foot 
resting  upon  the  heel  ; and  others  bend  the 
knee  a little,  and  let  it  lie  upon  the  outer  side 
supported  by  a pillow. 

When  the  limb  is  laid  in  the  straight  position, 
with  the  foot  resting  upon  the  heel,  these  splints 
give  little,  if  any,  support  to  the  back  of  the 
leg,  and  we  find,  what  might  indeed  be  expected 
a priori^  that  when  the  fracture^  is  loose,  there 
is  great  difficulty  experienced  in  keeping  the 
fractured  portions  in  a proper  line.  The  pillow 
upon  which  the  limb  is  placed,  gives  way  more 
in  one  part  than  it  does  in  another,  according 
to  the  degree  of  weight  that  may  happen  to 
press  upon  it  in  any  particular  situation.  This 
occurs  frequently  at  the  foot,  the  weight  of 
which  causes  the  pillow  to  yield  in  a greater 
degree  here  than  at  any  other  part,  and  in  pro- 
portion as  it  does  so  an  angle  is  formed,  pro- 
jecting forward  at  the  seat  of  fracture,  (Fig,  c.) 


The  surgeon  endeavours  to  support  the  heel 
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Objections — 
upon  the  heel. 


with  pillows  and  pads  of  various  sizes ; but  it 
seldom  happens  that  he  is  able  to  do  this,  in 
loose  fraetures,  so  effectually  as  he  could  wish. 
If,  however,  after  much  trouble,  the  heel  be 
kept  pretty  steady,  and  prevented  from  sinking 
below  its  proper  level,  he  has  still  another  evil 
to  contend  with,  viz.  the  sinking  of  the  middle 
of  the  leg,  which  gives  rise  to  the  formation 
of  an  angle  projecting  backward  at  the  seat  of 
fracture.  (Fig.  In  his  attempts,  which  are 


often  repeated,  to  remedy  these  deformed  states 
of  the  limb,  he  gives  the  patient  pain,  and  pro- 
duces motion  in  the  fracture. 

When  the  limb  is  placed  upon  the  outer  side, 
there  is  danger  of  eversion  of  the  foot,  unless 
great  care  be  taken  to  support  the  ball  of  the 
great-toe  in  a line  with  the  patella.  This  arises 
from  our  inability  to  place  the  limb  flat  upon 
the  side  while  we  recline  upon  the  back  ; a fact 
which  has  been  denied,  but  which  any  one 
may  prove  by  placing  himself  on  a plane,  and 
attempting  to  lay  the  limb  on  the  outer  side. 
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Were  the  patient  to  place  and  keep  himself 
upon  the  side  through  the  whole  line  of  his 
body,  the  danger  of  eversion  of  the  foot  would 
be  greatly  diminished ; but  he  soon  finds  lying 
upon  the  side  a very  painful  position,  and,  in 
order  to  relieve  himself,  he  turns  round  upon 
his  back.  This  he  cannot  do  with  impunity, 
as  long  as  the  limb  remains  upon  the  side,  for 
the  pelvis,  moving  round,  carries  that  part  of  the 
limb  above  the  fracture  with  it,  while  the  part 
which  is  situated  below  the  fracture?  not  being  in- 
fluenced in  any  considerable  degree  by  the  part 
above,  remains  upon  the  side.  By  this  rotatory 
movement  of  the  trunk  and,  with  it,  the  upper 
part  of  the  limb,  the  fractured  portion  of  th^ 
bones  are  thrown  out  of  their  natural  line,  and 
if  they  are  suffered  to  unite,  as  they  are  thus 
displaced,  eversion  of  the  foot  will  be  the  con- 
sequence. 

I shall  mention  two  other  evils  which  attend  Motion, 
the  use  of  these  splints,  whether  the  limb  be 
placed  in  the  straight  position  upon  the  heel,  or 
in  the  bent  position  upon  the  side ; one  of 
which  is  motion  of  the  fractured  ends,  often 
produced  when  the  limb  is  moved  by  the 
patient  or  the  surgeon,  either  by  accident  or 
design ; and  the  other  is  shortening  of  the 
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limb^  which  almost  always  takes  place  in  ob- 
lique fractures  of  both  bones  when  these  splints 
are  used,  and  sometimes  to  the  extent  of  several 
inches.  In  short,  there  is  not  a single  indica- 
tion properly  answered  by  the  operation  of  these 
splints. 

I do  not  mean  to  say  that  there  are  no  frac- 
tures of  the  leg  in  which  this  mode  of  treat- 
ment might  not  be  followed  with  impunity,  as 
far  as  the  union  of  the  bones,  and  the  proper 
apposition  of  the  fractured  ends  are  concerned. 
My  readers  must  be  aware  that  this  could 
not  be  my  intention ; for  I have  said  there  are 
some  fractures  which,  if  the  patient  be  kept 
quietly  in  bed,  will  do  well  without  any  splints 
at  all,  and  there  are  others  for  which  the  little 
support  afforded  by  these  would  be  sufficient, 
provided  the  patient  maintain  the  horizontal 
position.  It  should  be  remembered,  however, 
that  when  these  splints  are  used,  the  patient 
must  be  confined  to  his  bed,  a circumstance 
which  is  rarely  necessary  for  more  than  a few 
days  in  the  management  of  simple  fractures  of 
the  leg.  I should  say,  therefore,  were  it  only 
on  this  account,  were  there  no  danger  of  de- 
formity or  non-union,  that  they  ought  not  to  be 
recommended  in  any  case  of  complete  fracture 
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t)f  one  or  both  bones  of  the  leg,  where  better 
means  can  be  obtained. 

When  the  split-deal  splints  are  used  long  Long  junks, 
enough  to  extend  from  the  condyles  of  the 
femur  to  the  sole  of  the  foot,  one  being 
placed  on  each  side  of  the  limb,  they  operate 
much  in  the  same  manner  as  long  junks — a, 
variety  of  splints,  which  as  they  are  commonly 
used,  consist  of  long  flat  pieces  of  wood,  vary- 
ing in  width  according  to  the  size  of  the  limb. 

These  splints  are  commonly  used  long  enough 
to  extend  from  the  sole  of  the  foot  to  a little 
above  the  knee,  and  when  this  is  the  case,  the 
knee  and  ancle-joints  lie  between  them. 

When  the  long  junks  are  applied,  the  limb.  Position, 
as  far  as  1 have  observed,  is  always  placed  in 
the  straight  position,  with  the  foot  resting  upon 
the  heel. 

These  splints  are  preferable  to  those  which  Objections, 
extend  only  from  the  knee  to  the  ancle  ; for, 
however  much  they  allow  of  displacement, 
they  do  not,  like  the  short  splints,  tend  to  pro- 
duce it.  But  do  these  splints  answer  the  indi- 
cations which  have  been  pointed  out  ? Accord- 
ing to  the  view  which  I take  of  their  operation, 
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I should  say,  that  they  do  not  answer  any  one 
of  them  steadily  and  effectually.  Why  ? Let 
tis  pursue  this  matter  a little  further.  Do  these 
splints,  even  when  they  extend  from  above  the 
knee  to  the  sole  of  the  foot,  fix  the  knee  and 
ancle  joints  ? No.  To  prevent  a hinge-joint 
from  moving,  we  should  oppose  a force  in  the 
direction  of  its  motion,  which  when  applied  to 
the  knee,  should  consequently  be  made  to  ope- 
rate either  in  front  or  behind  the  joint ; so 
also  when  employed  to  confine  the  ancle-joint, 
though  in  a modified  manner.  But  the  splints 
now  under  consideration,  operate  upon  the 
sides  of  the  joints,  where  their  influence  is  not 
likely  to  be  sufficient  to  prevent  the  bones  of 
which  these  joints  are  composed,  from  moving 
upon  each  other.  Do  they  afford  proper  sup- 
port to  the  heel  or  to  the  sole  of  the  foot? 
I do  not  hesitate  to  answer  in  the  negative. 
Consequently  we  observe,  that  the  foot  is  some- 
times forced  by  the  action  of  the  muscles  and 
other  causes,  too  much  backward,  producing 
an  angular  displacement  of  the  broken  bones,  the 
fractured  ends  of  which  project  anteriorly ; some- 
times it  is  forced  too  much  forward,  giving  rise 
to  angular  displacement,  with  the  fractured  ends 
projecting  backward.  In  the  first  variety  of  dis- 
placement, the  convexity  of  the  curve  is  formed 
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by  the  front  of  the  leg  ; and  in  the  second,  the 
front  of  the  leg  is  more  or  less  concave.  Is 
there  any  thing  in  these  modes  of  treatment, 
calculated  to  prevent  the  fractured  ends  from 
overlapping  when  the  fracture  is  oblique  ? Cer- 
tainly not.  Neither  extension  nor  counter-ex- 
tension can  be  effected  with  them.  The  gravi- 
tation of  the  body  towards  the  foot  of  the  bed, 
and  the  action  of  the  muscles,  are  allowed  to 
produce  their  injurious  effects  in  the  direction 
of  the  long  axis  of  the  leg,  much  the  same  as  if 
no  mechanical  support  were  adopted.  Hence 
we  find  that,  when  these  means  are  used,  ob- 
lique fractures  unite  with  a degree  of  shortening 
more  or  less  extensive,  according  to  the  degree 
of  obliquity  which  the  fractures  take  through 
the  bones,  and  the  degree  of  laceration  of  the 
soft  parts  by  which  they  are  accompanied. 
Can  these  splints  be  so  employed  as  to  prevent 
the  fractured  ends  from  moving  upon  each 
other  when  the  limb  or  the  trunk  is  moved  ? 
If  so,  I am  ignorant  of  the  mode.  If  the  pa- 
tient be  confined  to  bed  in  one  position,  but 
little  motion  will  take  place ; and  this  mainly 
under  the  convulsive  twitches  of  the  muscles, 
and  the  slight  movements  of  the  trunk,  made  by 
the  patient  to  answer  the  calls  of  Nature.  The 
indication  which  these  splints  fulfil  more  effec- 
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tually  than  any  other  is,  that  which  relates  to 
the  lateral  support  of  the  foot,  so  as  to  prevent 
eversion  or  inversion  ; but  even  this  indication 
is  very  imperfectly  answered  by  them  without 
the  assistance  of  other  means.  Every  practical 
surgeon  must  be  aware  of  this,  who  is  accus- 
tomed to  employ  them,  and  note  with  attention 
the  results  of  his  cases. 

f 

Some  surgeons  might  suppose,  that  my  con- 
demnation of  this  mode  of  treatment  is  made  in 
terms  too  general  and  decided ; for,  however 
clearly  it  can  be  demonstrated,  upon  mechani- 
cal principles,  that  these  splints  do  not  answer 
the  indications  pointed  out,  and  however  clearly 
it  can  be  shown,  by  the  results  of  cases,  that 
their  influence  cannot  generally  be  depended 
upon,  there  can  be  n«  question  that  many  frac- 
tures unite  very  well,  when  no  other  means  are 
used : granted.  I do  not  mean  to  argue  that 
these  splints  cannot  be  used  with  impunity  in 
any  case  of  fracture.  Most  cases  of  fracture  of 
one  bone  without  laceration,  and  some  where 
both  are  divided,  will  unite  under  their  influ- 
ence in  a reasonable  time,  and  without  the  oc- 
currence of  deformity,  provided  the  surgeon  he 
careful.  But  there  are  so  many  instances  of  de- 
formity and  weakness,  and  non-union  taking 
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place  under  the  use  of  these  means,  and  the 
others  of  which  I have  spoken,  even  when  em- 
ployed by  the  best  practitioners,  that  in  my 
opinion  the  conscientious  and  scientific  surgeon 
will  scarcely  feel  himself  justified  in  recom- 
mending the  adoption  of  either,  even  in  the 
most  simple  varieties  of  complete  fracture  which 
we  are  called  upon  to  treat ; for,  in  these  cases, 
they  require  the  patient  to  be  confined  to  bed 
unnecessarily,  and  at  the  same  time  allow  of 
malposition  of  the  foot  and  other  parts,  and 
motion  of  the  fractured  ends  of  the  bone  upon 
one  another,  from  all  and  each  of  which  much 
mischief  frequently  ensues. 

Assil ini’s  trough  is  a contrivance  occasionally 
employed  in  the  treatment  of  simple  fractures 
of  the  leg. 

When  this  apparatus  is  used,  it  is  laid  upon 
the  bed,  and  the  leg  is  placed  in  it,  with  the  toe 
pointing  upward.  The  calf  of  the  leg  drops 
into  the  excavated  part  in  the  middle,  and  the 
heel  into  the  space  just  above  the  foot-board, 
where  it  sinks  down  upon  a pad  of  some  kind, 
placed  under  the  apparatus  to  receive  it.  The 
foot  is  brought  up  against  the  foot-board,  and 
confined  there  with  a bandage. 


Assilini’s 

trough. 


Application. 
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Objections. 


It  has  always  occurred  to  me,  that  whatever 
apparatus  is  used  in  the  treatment  of  fractures 
of  the  limbs,  it  should  be  made  in  such  a man- 
ner as  to  admit  of  being  adapted  to  limbs  of 
various  sizes,  and  to  the  same  limb  in  diiferent 
states  of  tumefaction.  If  the  apparatus  does  not 
allow  of  this,  the  limb  cannot  be  steadily  sup- 
ported throughout  the  period  necessary  for  the 
production  of  union.  Now,  the  apparatus  un- 
der consideration  does  not  admit  of  being  en- 
larged and  contracted  to  suit  limbs  of  different 
sizes,  consequently  is  only  applicable  upon  this 
view  when  the  limb  exactly  fits  it,  which  the 
same  limb  would  not  do  during  the  whole  pe- 
riod of  confinement.  This  is  an  apparatus  which 
cannot  be  adapted  to  the  limb,  but,  like  many 
other  contrivances,  requires  the  limb  to  be 
shaped  and  adapted  to  it,  which  its  construc- 
tion does  not  admit  of  being  easily  and  steadily 
accomplished. 

I have  noticed  several  other  objections  to  the 
use  of  this  apparatus,  one  of  which  arises  from 
the  necessity  of  placing  the  limb  in  the  straight 
position,  which  I have  stated  frequently  gives 
rise  to  some  stiffness  in  the  knee-joint,  which 
is  much  less  when  the  knee  is  kept  bent.  I 
do  not  mean  to  say  that  the  straight  position  is 
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never  necessary  in  the  treatment  of  any  variety 
of  simple  fracture  of  the  leg,  but  T may  observe, 
that  it  has  not  been  required  in  any  case  that  I 
have  vritnessed,  except  where  there  has  been 
an  unusual  degree  of  injury  sustained  by  the 
contiguous  textures.  Another  objection  arises 
from  its  not  giving  support  to  the  heel.  What- 
ever support  the  heel  receives,  is  given  to  it  by 
a pillow  or  pad,  placed  beneath  the  apparatus. 
This  support  cannot  be  steady  and  permanent, 
consequently  the  fractured  ends  of  the  bone 
will  be  displaced  whenever  the  heel  sinks  below 
its  proper  level.  A third  is,  want  of  support 
to  the  upper  part  of  the  limb.  When  the  pa- 
tient moves  he  is  in  danger  of  producing  motion 
in  the  fracture,  and  of  displacing  the  fractured 
ends.  It  is  open  also  to  an  objection  which  it 
has  in  common  with  all  those  apparatuses  which 
have  a frame,  for  it  fixes  that  part  of  the  limb 
which  is  below  the  fracture,  so  that  it  cannot 
move  towards  the  foot  of  the  bed  with  that 
portion  which  is  above  the  fracture,  and  which 
is  constantly  forced  towards  the  foot  of  the  bed 
by  the  gravitation  of  the  body.  This,  in  con- 
junction with  the  action  of  the  muscles,  tends 
to  produce  shortening  of  the  limb,  which  some- 
times takes  place  to  the  extent  of  several  inches. 
In  short,  the  only  indication  answered  effec- 
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Swing-box. 


tually  by  this  contrivance  is,  that  of  preventing 
eversion  or  inversion  of  the  foot,  which  it  does 
by  the  operation  of  the  foot-board,  when  the 
foot  is  properly  confined. 

I shall  mention  one  other  contrivance  which 
I have  often  seen  employed,  and  which  I am 
told  is  sometimes  used  in  the  army,  though  it 
does  not  appear  to  be  generally  known — 1 mean 
the  sw'ing-box.  This  consists  of  a piece  of 
board  for  the  leg  to  rest  upon,  with  a sliding 
foot-piece  attached  to  one  end,  some  pieces  of 
split-deal  splint  fastened  to  the  sides  of  the 
board,  and  four  small  iron  eyes,  one  of  which 
is  screwed  into  each  side  of  the  upper  and 
lower  ends  of  the  board.  This  assemblage  of 
parts  might  be  called  the  box  of  the  apparatus. 
The  frame,  by  means  of  which  the  box  is  sus- 
pended, consists  of  a piece  of  wood  about 
tw^enty-four  inches  by  twelve,  with  folding  sides 
and  four  uprights  projecting  from  it,  in  a direc- 
tion perpendicular  to  the  plane.  These  up- 
rights are  also  made  of  wood,  and  are  about 
sixteen  inches  high,  by  one  and  a half  thick, 
having  little  wheels  fixed  in  them  at  the  upper 
end.  One  of  the  uprights  is  inserted  into  each 
corner  of  the  board,  like  the  leg  of  a stool.  To 
complete  the  apparatus,  a small  cord  is  intro- 
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duced  into  each  of  the  iron  eyes,  screwed  into 
the  side  of  the  box  and  fastened  to  it.  These 
four  cords  are  passed  over  the  pullies,  at  the 
tops  of  the  pillars  of  the  frame,  and  fastened  so 
as  to  suspend  the  box. 

When  this  apparatus  is  used,  the  frame,  which 

^ ^ ^ ^ the  swing-box. 

has  somewhat  the  appearance  of  a four-legged 
stool  turned  upside-down,  is  placed  upon  the 
bed.  The  box  is  placed  between  the  uprights, 
and  the  cords  are  tied  so  as  to  suspend  it  at  any 
degree  of  elevation  that  the  surgeon  may  think 
advisable.  The  box,  when  thus  arranged  and 
properly  padded,  is  ready  for  the  reception  of 
the  injured  leg,  which  is  placed  in  it,  with  the 
knee  in  the  bent  position,  resting  upon  the  calf 
and  the  heel,  as  the  patient  lies  upon  his  back. 

The  floor  of  the  box  is  regulated  to  the  length 
of  the  leg  by  shifting  the  foot-piece,  which 
moves  in  a groove  at  the  lower  end  of  the 
board  upon  which  the  leg  rests,  and  at  any 
part  of  which  it  might  be  fixed  by  means  of  the 
connecting  screw.  The  foot-piece  supports  the 
sole  and  sides  of  the  foot,  which  is  fastened  to 
it  by  means  of  a bit  of  bandage,  and  the  upper 
end  of  the  leg-piece  rests  against  the  back  of 
the  ham.  The  sides  of  the  box  are  brought  up 
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Advantages. 


Objections. 


with  a view  to  give  lateral  support  to  the  leg^ 
and  confined  by  means  of  straps  or  tapes. 

The  advantages  which  I have  noticed  to  arise 
from  the  use  of  this  contrivance  are  as  follow : 
It  supports  the  sole  of  the  foot,  and  prevents 
eversion  or  inversion.  It  might  be  applied  so  as 
to  keep  up  a little  extension,  and  it  renders  the 
fractured  parts  less  liable  to  motion,  than  they 
are  when  placed  in  either  of  the  other  con- 
trivances which  I have  mentioned. 

There  are,  however,  several  objections  to  this 
contrivance,  which  it  is  proper  the  surgeon 
should  be  acquainted  with.  The  lateral  sup- 
ports are  not  calculated  to  prevent  transverse 
displacement,  in  cases  where  there  is  any  dis- 
position to  its  occurrence.  The  extending  influ- 
ence is  not  sufficient  to  prevent  the  fractured 
ends  from  over-lapping  when  the  fracture  is 
oblique.  The  position  of  the  foot  cannot  be 
regulated  with  that  nicety  which  many  cases 
require.  The  fractured  ends  get  displaced, 
and,  whenever  the  surgeon  attempts  to  reduce 
them,  he  produces  injurious  motion  in  the  si- 
tuation of  the  fracture.  The  leg  altogether  is 
so  loosely  supported,  that  the  various  move- 
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ments  of  the  body  also  occasion  more  or  less 
motion  of  the  opposing  surfaces  upon  each 
other,  and  in  this  way  tend  to  retard  the  union. 
So  imperfect  is  the  operation  of  this  box,  that, 
though  I have  seen  many  cases  treated  with  it,  I 
do  not  recollect  one,  in  which  more  or  less  de- 
formity did  not  take  place.  I have  seen  Mr. 
Sharp’s  splints  used  with  it,  in  order  to  assist  in 
keeping  the  fractured  ends  together,  but  even 
with  these  it  does  not  answer.  I remember  a 
melancholy  instance,  shewing  the  inadequacy 
of  Mr.  Sharp’s  splints  and  the  swing-box,  se- 
parately and  conjointly.  A person  in  the  prime 
of  life,  had  a simple  fracture  of  the  leg,  and 
the  surgeon  endeavoured  to  keep  the  bones  in 
their  proper  position  by  the  application  of  Mr. 
Sharp’s  splints.  The  fracture,  however,  became 
compound  under  the  use  of  these  splints.  The 
limb  was  then  placed  in  the  swing-box.  High 
irritation  and  most  extensive  suppuration  super- 
vened. Mr.  Sharp’s  splints  were  used  in  con- 
junction with  the  swing-box,  with  a view  to 
afford  more  effectual  support.  This  plan  also 
failed,  and  the  patient,  refusing  to  lose  the 
limb,  died,  after  a protracted  course  of  very 
severe  suffering,  with  the  limb  in  a most  shock- 
ing condition,  which,  in  my  opinion,  was  alto- 
gether attributable  to  the  inadequacy  of  the 
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plans  of  treatment  to  which  the  surgeon  had 
had  recourse. 


Sec.  3. — The  Author's  Mode  of  Treating 
Simple  Fractures  of  the  Leg. 

Having  given  a short  sketch  of  the  imperfec- 
tions of  the  means  usually  resorted  to  in  the 
management  of  simple  fractures  of  the  leg, 
it  now  behoves  me  to  make  my  readers  ac- 
quainted with  some  contrivance  better  calcu- 
lated to  answer  the  indications  which  we  have 
observed  than  any  of  those  already  mentioned. 

In  doing  this,  I must  again  direct  your  at- 
tention to  the  consideration  of  the  apparatus, 
which  I partly  described  when  speaking  of 
fractures  of  the  thigh  (see  page  335).  The 
assemblage  of  the  parts  of  this  apparatus,  which 
I formerly  used  in  the  management  of  simple 
fractures  of  the  leg,  formed  the  model  upon 
which  that  apparatus  which  I now  employ 
was  made.  This  assemblage  of  parts,  consisting 
of  the  thigh-pieces  without  the  sliding-plate, 
the  leg-piece,  toot-piece,  and  shoe,  properly 
connected,  and  the  lateral  shin  and  leg-splints, 
may  still  be  used  with  impunity,  by  those 
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surgeons  who  have  that  apparatus,  and  with 
practical  advantages  nearly  equal  to  those  which 
are  obtained  by  the  eniplo3^ment  of  that  which 
I am  about  to  recommend.  The  apparatus, 
which  1 now  use  in  these  cases,  is  simply  a mo- 
dification of  that  which  I have  already  described. 
I was  induced  to  make  this  modification  partly 
in  order  to  meet  the  wishes  of  the  purchaser, 
who  may  desire  to  obtain  only  an  apparatus 
by  which  simple  fractures  of  the  leg  and  simple 
dislocation  of  the  ancle  may  be  safely  and  suc- 
cessfully treated,  without  any  regard  to  frac- 
tures of  the  thigh,  or  compound  fractures  of 
the  leg,  &c.  ; partly  that  I may  have  it  in  my 
power  to  render  the  apparatus  lighter  for  the 
patient,  and  partly  for  the  purpose  of  connect- 
ing to  the  thigh-piece  a pair  of  lateral  folding 
splints,  which  1 find  assist  materially  in  steady- 
ing and  keeping  the  apparatus  in  the  natural 
line  of  the  limb,  under  the  various  movements 
to  which  the  limb  is  subjected.  This,  which  I 
call  apparatus  for  simple  fractures  of  the  leg, 
and  simple  dislocations  of  the  ancle,”  possesses 
three  advantages  over  that  which  is  also  used 
for  certain  fractures  of  the  thigh,  &c. ; namely, 
it  is  cheaper,  lighter,  and  at  the  same  time  more 
effectual  in  those  cases  for  the  management  of 
which  it  was  intended. 
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Objects  in  the 
construction  of 
the  apparatus. 


Feelings  of  pa- 
tients. 


In  contriving  an  apparatus  applicable  for  sim- 
ple fractures  of  the  leg,  I endeavoured  to  pos- 
sess myself  of  means  by  w^hich  I could  avoid 
all  those  evils  which  so  frequently  accompany 
the  use  of  the  common  splints  and  machines, 
and  to  put  every  variety  of  simple  fracture  of 
the  leg  under  the  complete  command  of  the 
surgeon.  If  I have  succeeded  in  doing  this,  I 
have  accomplished  a great  desideratum.- — I have 
put  the  members  of  the  profession  in  the 
possession  of  an  apparatus,  by  the  proper 
employment  of  which,  they  may  prevent  that 
opprobrium  so  frequently  cast  upon  them  by 
persons  unacquainted  with  the  nature  and  the 
state  of  the  science  of  surgery,  in  consequence 
of  the  deformitv  which  is  often  the  result  of 
fractures  of  -the  leg. 

It  is  not  easy  for  gentlemen,  who  have  not 
observed  the  feelings  of  patients  and  their 
friends  against  a surgeon,  under  whose  care  a 
fracture  badly  united  was  placed,  to  form  an 
estimate  of  their  usual  inveteracy.  They  some- 
times think  they  can  never  injure  his  reputation 
sufficiently ; and  though  the  surgeon,  in  many 
instances,  is  not  at  all  deserving  of  blame,  they 
usually  load  him  with  epithets  of  ignorance, 
neglect,  and  presumption.  If  we  examine  a 
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little  into  this  feeling,  we  shall  find  that  it  is 
nothing  more  than  what  might  naturally  be 
expected.  Patients  know  nothing  scientifically 
of  the  nature  of  fractures,  or  of  the  means 
made  use  of  for  their  cure,  consequently  they 
judge  of  the  surgeon’s  ability  according  to  the 
results  of  his  cases.  If  the  case  of  an  individual 
terminate  well,  he  conceives  that  the  surgeon 
has  done  his  duty  ; but  if  the  limb  be  deformed, 
the  patient  will  immediately  say  that  the  frac- 
ture was  badly  set,  and  he  gets  confirmed  in 
this  opinion  by  the  observations  of  his  friends,  ' 
who  seldom  fail  to  find  out  cases  to  substan- 
tiate their  belief. 

To  put  the  fragments  of  a fractured  bone 
into  their  proper  situation,  which  is  called  set- 
ting the  fracture,  is  one  thing ; and  keeping 
them  there,  during  the  uniting  process,  is  ano- 
ther. The  first  is  usually  easily  accomplished  ; 
but  the  second  often  requires  much  attention 
and  care,  and,  frequently,  with  the  common  con- 
trivances, cannot  be  done. 

I have  little  to  say  on  the  subject  of  setting 
a simple  fracture  of  the  leg.  The  fractured 
parts  should  be  brought  into  that  line  which  is 
natural  to  the  bones.  This,  and  the  mode  of 


E e 


Apparatus  des 
cribed. 


\ 


418 

accomplishing  it^  the  anatomy  of  the  parts  will 
immediately  suggest. 

To  keep  the  fractured  bones  in  their  natural 
line,  I make  use  of  the  apparatus,  to  which  I 
have  already  alluded,  and  which  I will  now 
briefly  describe.  The  apparatus,  (Fig.  l.J  con- 


Fig.  1. 

sists  of  the  following  parts  : a thigh-piece,  a, 
properly  shaped  to  receive  the  back  of  the 
thigh,  and  having  connected  to  it  a pair  of  late- 
ral splints,  Z>,and  some  studs  for  the  retention  of 
straps  ; a leg-piece,  c,  immoveably  connected 
to  the  thigh-piece  at  an  angle,  and  hollowed 
out  for  the  reception  of  the  back  of  the  leg ; 
a foot-piece,  which  admits  of  being  shifted, 
so  as  to  adapt  the  leg-piece  to  the  length  of  the 
leg.  This  ought  not  to  rise  higher  than  is  suffi- 
cient to  form  a right  angle  with  the  leg-piece 
when  connected  with  it.  It  has  some  holes  on 
each  side,  and  a strap  attached  to  it,  having  a 
buckle  at  one  end.  A shoe,  c,  with  a wooden 
sole  for  the  reception  and  retention  of  the 
foot.  This  shoe  has  two  straps  attached  to  it^ 
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which  admit  of  its  being  connected  with  the  foot- 
board, so  as  to  support  the  foot  at  any  desirable 
degree  of  elevation,  and  prevent  the  fractured 
ends  from  overlapping.  These  parts  together 
form  ‘ the  apparatus ; to  which  are  adapted, 
so  as  to  suit  the  natural  configuration  of  the 
limb,  lateral  splints  (Fig,  2j,  a shin-splint 
(Fig,  3))  and  a thigh-splint  (Fig,  4J,  which, 


Fig.  2.  Fig.  3.  Fig.  4. 


when  the  apparatus  is  employed,  are  confined 
upon  the  limb,  with  straps  and  buckles,  which 
are  much  preferable  to  tapes.  The  foot-board 
is  supported  by  a foot-strap  (Fig,  which, 

when  in  use,  extends  from  one  side  of  the  thigh- 
piece  round  the  bottom  of  the  foot-board,  where 
it  is  passed  under  a strip  of  leather  placed  there 
to  keep  it  in  its  place,  and  then  carried  up  to 
the  opposite  side  of  the  thigh-piece,  where  it  is 
buckled. 

The  apparatus  to  be  used  should  be  adapted  Padding,  &c. 
to  the  sound  limb  in  all  cases  of  simple  fracture 
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of  the  leg,  and  padded  so  as  to  protect  the  soft 
parts  from  injurious  pressure.  The  surgeon  should 
take  care  that  the  pads  are  properly  con- 
structed, which  he  will  always  do,  if  he  pays 
proper  regard  to  the  feelings  of  his  patient. 
The  general  pad  used  to  cover  the  thigh  and 
leg-parts  of  the  apparatus,  should  be  composed 
of  the  same  materials,  and  be  about  the  same 
thickness,  as  that  recommended  to  be  used  in 
the  management  of  simple  fractures  of  the  thigh, 
(see  page  342).  A small  pad  should  be  placed 
on  the  inside  of  the  iieel  of  the  shoe,  for  the 
projection  of  the  heel  to  rest  upon.  This  might 
be  composed  of  three  or  four  layers  of  flannel 
(according  to  the  thickness)  covered  with  soft 
linen  or  calico.  Two  or  three  of  the  layers 
should  have  a hole  cut  in  them,  in  order  that 
the  pressure  upon  the  back  of  the  heel  may  be 
so  distributed,  as  not  to  produce  inconvenience. 
If  this  be  neglected  or  improperly  managed, 
inflammation,  and  even  sloughing  of  the  inte- 
guments over  the  projecting  part  of  the  os  calcis 
might  be  produced  ; but  if  the  heel  of  the  shoe 
be  padded  with  care,  the  patient  will  not  com- 
plain. I may  here  mention,  also,  that,  in  ob- 
lique fractures,  it  is  necessary  to  protect  the 
instep  from  the  influence  of  undue  pressure, 
which  is  easily  done,  by  placing  a thin  pad 
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upon  it,  and  over  this  a piece  of  thick  paste- 
board, a little  wetted,  which,  when  dry,  has  the 
effect  of  equalizing  the  pressure,  and  keeping 
the  instep  easy.  A thin  pad  may  also  be 
placed  at  the  bottom  of  the  shoe,  in  some  cases, 
with  advantage. 

When  the  pads  are  made,  and  the  instrument  Application  as 

* ^ ^ ^ for  transverse 

is  ready  for  application,  the  shoe,  a.  Fig.  5,  fractures  of  the 

. leg — first  stage. 

p.  422,  containing  the  heel  and  sole-pads  should 
be  carefully  placed  upon  the  foot ; the  instep-pad 
should  then  be  placed  upon  the  instep,  and  the 
shoe  closed  over  it,  and  closely  confined  to  the 
foot,  by  means  of  the  buckles  and  straps  attached 
to  it  for  this  purpose.  Then  an  assistant  should 
be  directed  to  place  one  hand  under  the  knee, 
and  to  take  the  foot  in  the  other,  and  raising 
the  fractured  limb,  bring  it  round  so  that  he* 
might  place  it  to  rest  upon  the  heel.  When 
the  limb  is  raised,  the  surgeon  places  the  appa- 
ratus under  it,  and  brings  the  angle  of  the  ap-^ 
paratus  opposite  the  bend  of  the  knee,  and  then 
directs  the  assistant  to  lower  the  limb  upon  it. 

The  surgeon  now  fixes  the  shoe,  a,  to  the  foot- 
board, b,  by  means  of  the  straps  attached  to  the 
wooden  sole.  By  the  assistance  of  this  shoe, 
he  is  able  to  raise  or  lower  the  foot  according 
to  the  length  of  the  heel  or  thickness  of  the 
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Fig.  5. 


calf^  so  as  to  bring  the  lower  portion  of  the 
fractured  bones  into  a proper  line  with  tlie 
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upper,  as  far  as  respects  any  angular  projection 
backward  or  forward. 

Now,  the  thigh-part  of  the  apparatus  should 
be  fixed  to  the  thigh  by  means  of  the  straps,  c, 
whieh  are  to  be  passed  round  the  limb  over 
the  apparatus,  and  a splint  padded  and  placed 
upon  the  front  of  the  thigh. 

The  foot  being  confined  in  the  shoe,  and  the 
shoe  fixed  to  the  foot-board,  and  the  thigh-part 
of  the  apparatus  to  the  thigh,  the  foot-board 
should  be  raised  nearly  to  a right  angle,  with 
the  leg-pieee,  and  fixed  in  this  position  by  the 
foot-strap,  d.  In  doing  this,  the  surgeon  should 
take  care  that  the  heel  does  not  bear  against 
the  sole  of  the  shoe.  If  he  find  this  to  be 
the  case,  he  should  shift  the  foot-board  a little 
lower. 

The  surgeon  should  now  notice  particularly 
how  the  fractured  ends  are  placed.  If  he  finds 
that  the  foot  requires  to  be  raised  or  lowered,  it 
might  be  done  with  the  greatest  facility  and 
nicety,  by  means  of  the  strap  which  suspends 
the  shoe  to  the  foot-board. 

The  part  of  the  pad,  e,  which  lies  under  the 
small  of  the  leg,  should  be  raised  and  supported 
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Position. 


in  close  contact  with  it,  by  means  of  tow  or 
other  soft  material  placed  between  the  pad  and 
this  part  of  the  apparatus,  so  that  the  whole 
length  of  the  back  of  the  leg  may  have  an  equal 
bearing  upon  the  apparatus. 

The  lateral  splints, y*,  are  next  to  be  applied. 
The  longer  of  these  should  be  placed  along 
the  outer  side  of  the  leg,  and  should  be  long 
enough  to  reach  from  the  foot-board  to  the 
upper  part  of  the  outer  condyle  of  the  femur ; 
the  shorter  should  be  placed  along  the  inner 
side  of  the  leg,  and  should  extend  from  the 
foot-board  to  the  inner  condyle  of  the  femur. 
The  lower  end  of  these  two  splints  should  be 
fastened  to  the  foot-board  with  narrow  tape  or 
riband  passed  through  the  holes  at  the  sides, 
and  the  upper  ends  kept  close  to  the  leg  by 
the  circular  strap,  passed  round  the  limb 
over  the  splints  and  the  apparatus. 

The  limb  thus  fixed,  should  be  placed  with 
the  apparatus  resting  upon  the  heel,  and  should 
be  steadied  in  this  position  by  tapes  attached  to 
the  foot-board,  and  running  off  from  it  to  the 
sides  of  the  foot  of  the  bed*.  In  this  state  se- 

* Some  surg’eons  tliink  that  a bit  of  wood,  about  a foot 
long*,  attached  transversely  to  the  lower  end  of  the  apparatus, 
would  be  a better  mode  of  steadying*  the  apparatus  upon  the 
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dative  lotions  might  be  applied  to  the  leg  ; and, 
if  the  condition  of  the  injured  parts  should  ren- 
der the  application  of  leeches  advisable,  the 
surgeon  has  only  to  unbuckle  the  circular  strap, 
g,  and  throw  back  the  side-splints,  in  order  to 
have  the  whole  of  the  front  and  the  sides  of  the 
leg  exposed  for  this  purpose  ; which  might  be 
easily  done  without  any  danger  of  disturbing 
the  fractured  ends  of  the  bone.  When  the 
inflammation  arising  from  the  accident  is  suffi- 
ciently got  under,  which  is  usually  accomplished 
in  the  course  of  three  or  four  days,  varying, 
however,  in  different  cases,  according  to  the 
severity  of  the  injury  sustained  by  the  soft  parts, 
the  treatment  requires  to  be  a little  modified. 

Some  strips  of  soap-plaster,  each  about  l^inch  Second  stage 
wide,  should  now  be  carefully  applied  round  the 
limb,  not  tight,  but  sufficiently  close,  to  support 
the  integuments  from  the  ancle  to  a considerable 
distance  above  the  fracture.  The  ends  of  the 
strips  of  plaster  should  be  crossed  on  the  side  or 
front  of  the  leg,  and  cut  off,  so  that  they  may  be 
easily  turned  back,  if  necessary,  to  examine  the 

bed.  This  plan,  however,  is  objectionable,  and  might  be 
injurious.  The  tapes  answer  every  purpose,  without  coun- 
teracting any  principle  upon  which  the  apparatus  is  con- 
structed. 
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state  of  the  skin,  &c.,  without  disturbing  the 
fracture.  I apply,  also,  at  this  period, some  strips 
of  plaster,  or  a short  roller,  round  the  foot,  for 
the  purpose  of  supporting  the  integuments, 
which  otherwise  become  the  seat  of  oedematous 
swelling,  to  a degree  that  sometimes  annoys  the 
patient.  The  soap-plaster  and  bandage  being 
applied,  re-adjust  the  side-splints  padded  ; and 
now  also  the  shin-splint,  ^7,  (Fig.  the  un- 


split part  of  which  should  lie  upon  the  front 
of  the  tibia,  and  the  split  part  to  the  outer  side. 
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Three  straps  should  be  carried  round  the  limb 
over  the  apparatus  and  the  splints^  and  buckled 
sufficiently  close  to  give  adequate  support  to 
the  whole* 

The  limb  being  thus  secured,  the  patient  simg. 
should  be  furnished  with  a sling,  fe,  which 
should  be  fixed  to  the  lower  end  of  the  leg-part 
of  the  apparatus,  so  that  it  cannot  act  upon  the 
foot-board,  and  so  that  it  cannot  shift  its  situa- 
tion when  used  or  lying  loose. 

By  means  of  the  sling,  the  patient  is  able  to 
move  the  limb  passively  at  pleasure.  He  may, 
by  its  assistance,  get  out  of  or  into  bed,  recline 
upon  a sofa,  or  rest  his  leg  upon  a leg-rest,  or 
the  seat  of  a chair.  When  he  can  suffer  the 
limb  to  hang  down  without  much  aching,  he 
may  be  allowed  to  walk,  with  the  assistance  of 
crutches,  as  his  inclination  may  direct.  When 
he  walks,  he  should  suffer  the  weight  of  the 
limb  to  be  suspended  by  the  sling,  which  should 
be  placed  across  the  neck  in  the  usual  way.  He 
must  take  care,  also,  that  he  never  moves  the 
limb  by  the  action  of  its  own  muscles,  but  al- 
ways passively,  by  means  of  the  sling. 

After  the  limb  has  been  confined  about  a fort-  foot-board 

to  be  shifted. 
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The  parts  to  be 

occasionally 

examined. 


Case. 


nighty  or  from  that  to  three  weeks^  according  to 
circumstances,  the  foot-board  should  be  shifted 
up  along  the  leg-piece  a little,  so  as  to  press  the 
fractured  surfaces  together.  This  causes  conso- 
lidation of  the  fractured  ends  to  take  place  more 
speedily  than  it  otherwise  would  ; which  is  to  be 
attributed  partly  to  the  increased  action  which 
the  pressure  occasions. 

The  surgeon  should  remove  the  three  short 
splints  occasionally,  in  order  to  ascertain  that 
the  patient  has  not  displaced  the  bones,  by 
acting  contrary  to  his  directions.  We  cannot 
always  depend  upon  the  assertions  of  our  pa- 
tients, who  may,  sometimes,  be  deceived  ; it  is, 
therefore,  advisable,  that  we  should  examine 
the  limb  from  time  to  time,  for  our  own  sa- 
tisfaction. 

The  following  cases  will  tend  to  show  the  ad- 
vantages derived  from  the  use  of  this  apparatus, 
when  employed  in  the  management  of  fractures 
of  the  leg,  which  divide  the  bones  transversely, 
or  in  a direction  only  slightly  oblique. 

A man,  aged  42,  a patient  of  Mr.  Travers’, 
in  St.  Thomas’s  Hospital,  had  a fracture  of  both 
bones  of  the  leg,  produced  by  the  force  of  a 
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heavy  body,  which  fell  upon  the  limb.  The 
fracture  of  the  fibula  was  about  two  inches 
above  the  point  of  the  malleolus,  and  that  of  the 
tibia,  extended  a little  obliquely  downward  and 
backward,  through  the  inner  malleolus,  com- 
mencing about  an  inch  above  it. 

I saw  this  man  with  Mr.  Travers  on  the  day 
of  his  admission  into  the  hospital,  which  was 
on  the  fourth  day  after  the  accident.  The  limb 
was  lying  between  two  common  leg-splints.  The 
foot  was  extended  by  the  action  of  the  gastroc- 
nemii,  and  the  fractured  surfaces  were  separated 
in  front  considerably  from  each  other.  Mr. 
Travers,  to  whom  I am  indebted  for  many  cases, 
politely  offered  me  the  management  of  this. 
The  apparatus  was  now  applied  as  for  transverse 
fractures  of  the  leg,  there  being  no  probability 
that  the  fractured  ends  would  overlap  after  the 
apparatus  was  properly  adjusted.  The  inflam- 
mation produced  by  the  force  which  occasioned 
the  fracture,  was  at  this  time  sufficiently  got  un- 
der, to  admit.of  the  immediate  application  of  the 
whole  of  the  splints,  in  the  manner  above-des- 
cribed. When  the  limb  was  secured,  the  man 
was  desired  to  have  his  bed  made,  and  to  get 
out  of  bed  for  this  purpose  daily.  On  tlie 
seventh  day  after  the  accident,  the  man  left  his 
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bed,  and  walked  about  the  ward,  with  the  assist- 
ance of  crutches,  as  often  as  he  felt  inclined. 
This  he  continued  to  do  daily,  till  the  twenty- 
fourth  day,  when  the  apparatus  was  removed. 
At  this  period,  the  bones  were  found  united 
firmly,  without  the  least  appearance  of  displace- 
ment. The  man  soon  recovered  the  use  of  his 
limb. 

A man,  set.  55,  fell  from  the  step  of  a car- 
riage, with  his  foot  twisted  under  him,  and 
broke  the  tibia  obliquely  into  the  ancle-joint, 
and  the  fibula  a little  above  it.  Considerable 
swelling  followed  the  injury,  which,  however, 
speedily  yielded  to  the  influence  of  leeching, 
and  other  means  calculated  to  subdue  the  in- 
flammation. 

On  the  second  day  the  apparatus  was  applied, 
without  the  shin-splint.  He  had  at  this  time 
some  symptomatie  fever,  which  was  removed 
by  a purgative. 

On  the  fourth  day,  the  inflammation  having 
sufficiently  subsided,  the  shin-splint  was  ap- 
plied, and  the  man  was  furnished  with  a sling, 
and  ordered  to  get  up  and  place  his  limb  across 
a chair.  On  the  fifth  day,  he  began  to  walk 


431 


with  ,the  assistance  of  crutches.  At  this  period 
he  felt  pain  when  the  limb  was  hung  down,  but 
this  soon  subsided  when  the  limb  was  placed 
across  a chair  ; and,  in  the  course  of  a few  days, 
it  became  immaterial  to  him  whether  the  appa- 
ratus rested  upon  the  chair,  or  upon  the  floor.  On 
the  twenty-fourth  clear  day  after  the  accident,  it 
was  found  that  the  fractured  ends  were  aecurately 
joined  together,  by  the  interposition  of  callus. 

A roller  was  now  applied  round  the  foot  and 
leg,  and  the  man  was  desired  to  exercise  the 
muscles  of  the  limb  a little,  as  he  walked  with 
the  assistance  of  his  crutches. 

At  the  expiration  of  five  weeks  after  the  acci- 
dent, this  person  was  able  to  walk  without 
crutch  or  stick  ; but,  as  he  had  not  yet  acquired 
full  power  over  the  muscles  of  the  leg,  he  was 
desired  to  steady  himself  with  one  or  the  other, 
till  the  functions  of  the  limb  were  more  com- 
pletely restored. 

A man,  aged  23,  slipped  off  the  curb-stone,  Case, 
and,  his  foot  twisting  under  him,  he  fell  in  such 
a manner  as  to  produce  a simple  fracture  of 
both  bones  of  the  leg.  The  fracture  of  the 
tibia  was  rather  oblique,  extending  through  the 
bone  downward  and  inward,  and  was  situated 
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about  two  inches  above  the  malleolus.  The 
fracture  of  the  fibula  was  rather  more  distant 
from  the  ancle. 

The  apparatus  was  applied  on  the  second 
day,  and  on  the  third  day  the  inflammation  was 
so  much  got  under,  that  I thought  he  might 
leave  his  bed  with  safety.  The  limb  was  ac- 
cordingly done  up  in  the  manner  I recommend 
for  fractures  in,  what  I call,  the  second  stage, 
and  the  patient  was  desired  to  get  out  of  bed, 
which  he  did  without  assistance,  lifting  the 
limb  by  means  of  the  sling.  After  this  he  used 
his  crutches  daily,  walking  about  as  he  felt  dis- 
posed till  the  twenty-third  day.  The  bone  was 
now  united,  and  the  use  of  the  apparatus  dis- 
continued. The  fractured  ends  overlapped  a 
little  before  the  apparatus  was  applied,  but  so 
accurately  were  they  joined  under  its  influence, 
that  it  was  not  without  a careful  examination, 
that  persons  who  were  not  acquainted  with  the 
situation  of  the  fracture,  could  discover  where  it 
was.  He  soon  recovered  the  natural  powers  of 
the  limb. 

John  Basset,  49,  a patient  of  Mr.  Green’s 
in  St.  Thomas’s  Hospital,  had  a fracture  of  the 
tibia  a little  above  the  malleolus,  extending 
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transversely  through  the  bone,  accompanied 
with  a fracture  of  the  fibula,  situated  about  two 
inches  from  the  lower  end.  The  fracture  was 
very  loose,  and  was  occasioned  by  his  jumping 
out  of  a gig,  and  twisting  the  foot  under  him 
when  he  pitched  upon  the  ground. 

The  simple  fracture  apparatus  was  applied. 
In  this  case  the  injury  sustained  by  the  soft 
parts  was  so  considerable,  that  the  consequent 
inflammation  was  not  sufficiently  subdued  to 
allow  of  his  getting  up  with  propriety  till  the 
eleventh  day  after  the  accident.  The  limb  was 
now  supported  as  for  the  second  stage,  and 
the  man  was  ordered  to  leave  his  bed,  and  use 
his  crutches  at  pleasure.  This  plan  was  con- 
tinued till  the  32d  day,  when  the  apparatus 
was  taken  off,  and  the  bones  were  found  firmly 
united  without  displacement  of  any  kind.  On 
the  36th  day  he  left  the  hospital,  rapidly  re- 
covering the  use  of  his  limb. 

A female,  aged  45,  slipped  off  the  flag-stones, 
with  the  foot  twisted  under  her,  and  falling, 
broke  both  the  bones  of  the  leg  a little  above 
the  ancle-joint.  I saw  this  person  on  the  14th 
day  after  the  accident,  and  was  informed  that, 
though  many  attempts  had  been  made,  it  was 
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found  impossible  to  keep  the  fractured  parts  in 
their  proper  position  by  any  of  the  usual  means  ; 
and  that  she  had  suffered  greatly  from  the  con- 
vulsive action  of  the  extensor  muscles  of  the 
foot,  which  had  kept  the  foot  constantly  in  the 
extended  position.  The  pain  and  tension  had 
been  great,  and  the  symptomatic  fever  so  high 
as  to  produce  delirium  ; in  which  state  she  got 
out  of  bed,  but  fortunately  did  not  force  the 
fractured  ends  of  the  bone  through  the  skin. 
The  usual  means  resorted  to  for  the  purpose  of 
getting  rid  of  the  inflammation  and  fever  had 
been  employed,  but  there  was  still  considerable 
tension  and  much  pain  experienced  in  the  in- 
jured parts.  The  limb  was  now  lying  in  the 
straight  position.  The  foot  was  extended,  and 
also  drawn  backward  and  upward  by  the  action 
of  the  muscles,  so  as  to  produce  an  angle,  pro- 
jecting forward  at  the  seat  of  fracture.  The 
fractured  end  of  the  lower  portion  was  forced 
so  strongly  against  the  skin  that  there  was  great 
danger  of  its  coming  through. 

The  apparatus  was  now  applied,  and  I was 
happy  to  find  that,  in  the  course  of  two  days,  I 
had  succeeded  in  reducing  the  inflammation  and 
tension  sufficiently  to  enable  me  to  secure  the 
fractured  parts  as  for  the  second  stage,  and  allow 
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the  patient  to  get  up  and  place  the  limb  across 
a chair.  She  soon  began  to  walk  with  the  as- 
sistance of  crutches,  v/hich  she  used  whenever 
she  felt  inclined.  She  wore  the  apparatus 
altogether  three  weeks,  during  which,  consoli- 
dation of  the  bones  was  effected  without  any 
perceptible  displacement  of  the  fractured  ends. 

This  person  gradually  recovered  the  use  of  her 
limb,  and  was  able  to  walk  without  assistance 
at  the  end  of  about  six  weeks  ; but,  in  conse- 
quence of  the  high  inflammation  which  suc- 
ceeded the  accident,  she  was  not  able  to  throw 
aside  her  crutches  altogether  till  the  end  of  the 
seventh  week. 

A female,  aged  42,  fractured  both  bones  of  Case, 
the  leg  in  the  following  manner.  As  she  was 
walking  along  the  street,  the  point  of  the  foot 
slipped  into  a hole,  and  she  fell  on  the  opposite 
side  of  the  body,  while  the  foot  remained  en- 
tangled in  the  hole.  The  gentleman  who  first 
saw  this  patient,  informed  me  that  there  must 
have  been  great  laceration  of  the  soft  parts ; for 
the  lower  portion  of  the  tibia  was  thrown  for- 
ward, the  sole  of  the  foot  turned  inward,  with 
the  inner  edge  raised,  and  the  toes  much  pointed 
downward. 
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Remarks. 


I saw  this  person  on  the  third  day  after  the 
accident,  and  applied  the  apparatus  as  for  the 
first  stage  of  fracture,  there  being,  at  this  time, 
a good  deal  of  inflammation  and  swelling.  The 
woman  had  her  bed  made  immediately  after 
the  application  of  the  apparatus,  the  support 
of  which  greatly  mitigated  her  sufferings.  On 
the  sixth  day  the  limb  was  done  up  as  for  the 
second  stage,  and  the  woman  desired  to  sit  up 
with  her  leg  placed  across  a chair  or  rest.  At 
this  time,  the  limb  had  become  easy,  and  she 
did  not  find  any  pain  produced  by  sitting  up 
with  the  limb  raised  ; but  when  she  placed  it 
upon  the  floor,  she  again  felt  pain.  This,  how- 
ever, soon  subsided,  and  she  began  to  use  her 
crutches  in  three  or  four  days.  She  wore  the 
apparatus  twenty-seven  days,  at  the  end  of 
which  the  bones  were  found  firmly  united. 
This  person  rapidly  recovered  the  free  use  of 
the  limb,  which  was  free  from  deformity  of  any 
kind. 

The  above  are  sufficient  to  illustrate  the 
effects  of  the  apparatus  in  the  management  of 
those  cases  of  fracture  which  are  situated  in 
that  part  of  the  leg  where  similar  fractures  are 
found  the  most  difficult  to  treat  by  any  of  the 
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means  commonly  employed.  I have  selected 
them  from  among  the  very  worst  examples  of 
the  kind  that  have  fallen  under  my  observation 
and  management.  I might  add  a large  num- 
ber of  cases  situated  in  different  parts  of  the 
bones^  but  as  these  are  treated  with  equal 
facility  with  those  already  mentioned^  it  would 
only  be  tiring  the  patience  of  my  readers,  and 
increasing  unnecessarily  the  bulk  of  the  work, 
to  relate  any  more  of  them  in  detail,  and  more 
especially  as  my  practice  has  been  already  ex- 
tensively adopted,  in  this  and  other  countries, 
with  very  favourable  results. 

Surgeons,  however,  must  not  expect  to  give 
the  patients  all  the  advantages  I have  men- 
tioned ; nor  will  their  cases  be  equally  successful, 
unless  they  make  themselves  acquainted  with  ' 
the  principles  upon  which  the  apparatus  is  con- 
structed, and  pay  due  attention  to  its  application 
and  management ; the  neglect  of  which  even 
in  what  may  appear  to  some,  minute  particulars, 
may  allow  of  considerable  mischief  or  delay. 
The  following  case  will  tend  to  illustrate  these 
observations. 

I was  requested  to  see  a gentleman,  residing 
about  ten  miles  from  town,  who  had  a trans- 
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verse  fracture  of  both  bones  of  the  leg,  in  the 
middle-third,  produced  by  a fall  from  his  horse 
three  or  four  days  before  I was  called  to  him. 
1 found  the  limb  considerably  swollen,  and  very 
painful,  and  I consequently  applied  the  appa- 
ratus in  the  manner  which  1 have  recommended 
for  fractures  in  the  recent  stage.  I saw  him 
again  in  two  or  three  days,  and  found  the  swel- 
ling had  much  subsided,  but  not  sufficiently  so 
to  allow  of  the  application  of  the  apparatus  as 
for  the  second  stage.  I now  directed  the  sur- 
geon in  attendance  how  to  proceed,  and  took 
my  leave.  Five  weeks  afterwards  I was  in- 
formed that  the  limb  had  been  examined,  but 
the  bones  were  not  consolidated.  At  the  end 
of  eight  weeks  I was  requested  to  see  this  gen- 
tleman again,  as  union  had  not  taken  place,  and 
fears  were  entertained,  that  the  liberty  which 
had  been  given  him  to  walk  with  crutches,  to 
go  out  in  his  carriage,  &c.  should  have  retarded 
the  cure.  On  my  arrival  I found  every  thing 
properly  adjusted  according  to  my  instructions, 
except  the  sling,  which,  instead  of  being  fixed 
to  the  leg- piece  of  the  apparatus,  was  fastened 
to  the  foot-board,  in  such  a manner  as  must 
have  produced  frequent  motion  in  the  seat  of 
fracture.  I satisfied  myself  as  to  the  condition 
of  the  limb,  and  adjusted  the  sling  as  J have 
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directed^  and  told  the  gentleman  to  continue  his 
airings  as  before.  The  bones  now  united  in  a 
short  time  under  the  same  line  of  treatment 
properly  conducted,  and  the  result  showed  very 
evidently  that  the  cause  of  the  delay  which  had 
taken  place  was  the  misapplication  of  the  sling. 

Here  I would  also  caution  the  patient  against 
interfering  in  any  manner  in  the  management 
of  his  case  ; for,  by  so  doing,  he  may  occasion 
deformity,  or  much  retard  the  cure  ; as  occurred 
in  the  following  case. 

A woman,  who  was  61  years  of  age,  had  a 
fracture  of  both  bones  of  the  leg,  extending 
through  the  upper-third.  The  apparatus,  in 
this  case,  was  not,  from  some  cause  or  other, 
which  I did  not  note,  applied  till  the  ninth 
day,  when  the  limb  was  confined  as  for  fractures 
in  the  second  stage,  and  the  woman  desired  to 
leave  her  bed  and  move  about  the  ward  with 
the  assistance  of  crutches.  This  woman,  from 
a fickleness  of  temper,  which  often  occurs  in 
persons  of  her  age,  was  constantly  meddling 
with  the  apparatus,  and,  by  so  doing,  retarded 
the  process  of  union.  At  the  end  of  a month, 
however,  she  was  frightened  into  a compliance 
with  the  directions  that  had  been  given  her, 
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Oblique  frac- 
tures— applica- 
tion of  the 
apparatus. 


and  which  I believe  she  pretty  strictly  attended 
to  for  the  next  three  weeks,  daring  which  con- 
solidation of  the  bones  took  place,  with  the 
fractured  ends  in  proper  apposition. 

When  both  bones  of  the  leg  are  broken,  and 
the  fracture  of  the  tibia  happens  to  be  very  ob- 
lique, it  is  necessary  to  modify  the  treatment  a 
little.  In  such  cases,  we  must  keep  up  exten- 
sion with  the  apparatus,  till  the  fibula  is  united, 
in  order  to  prevent  the  fractured  ends  from 
overlapping.  For  this  purpose,  the  thigh-piece 
of  the  apparatus  must  be  pressed  up  closely 
against  the  back  of  the  thigh,  and  the  foot- 
board shifted  down,  so  as  to  make  the  space 
between  the  foot-board  and  the  thigh-piece 
longer  than  the  leg.  When  the  limb  is  placed 
upon  the  apparatus,  and  the  thigh-piece  fixed 
to  the  thigh,  the  assistant  should  be  requested 
to  grasp  the  foot  and  ancle  in  his  hands,  and 
make  gentle  extension  in  the  natural  line  of  the 
bone,  so  as  to  bring  the  fractured  parts  into 
proper  adaptation.  This  being  done,  the  sur- 
geon should  take  care  to  keep  up  the  extension, 
by  buckling  the  strap,  which  is  fixed  transversely 
to  the  sole  of  the  shoe,  round  the  foot-board. 
The  foot-board,  being  so  constructed  that  it 
cannot  rise  higher  than  is  sufficient  to  form  a 
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right- angle  with  the  leg-piece,  affords  a perma- 
nent point  of  resistance  to  the  action  of  the 
muscles,  which  tends  to  produce  retraction. 
Here  it  will  be  seen,  that  extension  is  main- 
tained by  the  foot-board,  and  counter-extension 
by  the  operation  of  the  apparatus  against  the 
back  of  the  thigh.  By  this  arrangement,  the 
leg-part  of  the  apparatus  is  made  to  act  as 
an  external  bone,  resisting  the  muscles  which 
tend  to  produce  displacement  in  the  longitu- 
dinal direction,  and  supporting  the  leg  of  its 
natural  length.  In  these  cases,  I think  it  ad- 
visable to  keep  the  patient  in  bed  till  the  fibula 
is  united,  which  usually  takes  place  in  a period 
extending  from  a fortnight  to  three  weeks.  I 
am  not  sure,  however,  that  confinement  in  bed 
for  the  first  fortnight  or  three  weeks,  would  be 
found  generally  necessary  for  the  successful  ter- 
mination of  cases  of  oblique  fracture  ; but  I 
think  it  the  safest  practice,  and  therefore  re- 
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commend  it. 

In  oblique  fractures  there  is  very  generally  a 
disposition  in  the  fractured  surfaces  to  separate 
laterally.  To  obviate  this,  and  at  the  same 
time  prevent  deformity,  requires  a good  deal  of 
nicety  in  the  management  of  the  case.  The 
fractured  surfaces,  however,  must  be  brought 
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into  contact^  or  probably  union  will  be  produced 
only  by  the  intervention  of  ligament.  When 
the  broken  portions  are  suffered  to  overlap,  the 
muscles,  by  their  ordinary  contraction,  bring 
Some  parts  of  their  sides  into  contact,  and  ossific 
union,  accompa'nied  with  more  or  less  deformity, 
commonly  takes  place  ; but,  by  keeping  up  ex- 
tension, we  prevent  the  broken  ends  from  over- 
lapping, and  thus  prevent  Nature  from  following 
her  usual  course  of  reparation  ; we  must  conse- 
quently provide  her  with  an  equivalent  by  art. 
If  there  were  only  one  bone  in  the  leg,  this 
would  be  easily  accomplished,  without  any  dan- 
ger of  producing  deformity,  by  forcing  the  frac- 
tured ends  in  opposite  directions,  so  as  to  bring 
their  fractured  surfaces  into  close  apposition  ; 
but,  as  there  are  two  bones,  we  must  take  care 
that  we  do  not  press  them  together,  as  well  as 
the  fractured  surfaces. 

The  way  I manage  these  cases  is  as  follows : 
The  knee  and  ancle  ends  of  the  bones  being 
fixed  by  the  apparatus,  and  the  side  splints 
being  attached  to  the  foot-board  and  padded,  as 
for  transverse  fracture,  1 operate  upon  the  sides 
of  tlie  tibia,  so  as  to  bring  the  fractured  sur- 
faces together,  and  at  the  same  time  maintain 
the  different  portions  of  both  bones,  so  that 
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they  may  unite  in  that  relative  position  which 
they  naturally  occupy.  If  the  fracture  be  down- 
ward and  inward,  and  situated  high  up  in  the 
bone,  this  might  be  done  by  placing  an  addi- 
tional short  pad  between  the  inner  splint  and 
the  corresponding  pad,  in  such  a manner  that 
the  whole  of  the  leverage  of  this  splint,  may  be 
made  to  operate  upon  the  upper  portion  of  the 
tibia.  I place,  also,  a cylinder  of  linen  between 
the  outer  splint  and  the  corresponding  pad,  in 
order  to  press  upon  the  outer  side  of  the  lower 
portion  of  the  tibia,  without  acting  directly 
upon  the  fibula.  A common  bandage,  from  two 
to  three  inches  wide,  rolled  up  in  the  usual  way, 
forms  a very  good  pad  for  this  purpose.  Now, 
it  will  be  seen  that,  when  the  knee  and  ancle 
are  fixed,  and  the  lateral  splints,  thus  padded, 
are  brought  to  operate  upon  the  sides  of  the 
limb,  the  fractured  surfaces  of  the  tibia  will 
be  pressed  together  by  the  intervention  of  the 
short  pads,  and  the  lower  fractured  end  of  the 
fibula  will  be  drawn  into  its  natural  relative 
position,  by  the  intervention  of  the  interosseous 
ligament,  by  which  the  two  bones  are  naturally 
connected.  If  the  fractured  ends  of  the  fibula 
be  driven  towards  the  outer  side  of  the  tibia, 
by  any  external  force  applied  to  the  outer  side 
of  the  fibula,  deformity  will  be  the  consequence  ; 
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but  this  is  never  done  except  by  persons  igno- 
rant of,  or  inattentive  to  the  operation  of  the 
means  to  which  they  have  had  recourse.  When 
the  fracture  is  situated  low  down,  it  is  generally 
better  to  make  use  of  a four-tailed  bandage, 
instead  of  the  inner  short  pad.  In  this  case, 
two  of  the  ends  of  the  bandage  are  passed  be- 
hind the  limb,  between  it  and  the  long  pad 
which  lies  upon  the  apparatus,  to  the  outer  side 
of  the  limb,  and  the  other  two  are  carried  over 
the  front  of  the  leg,  and  made  to  meet  those 
carried  behind  it  upon  the  outer  splint,  where 
the  ends  are  tied  together,  so  as  to  keep  the 
upper  fractured  portion  in  its  proper  place. 
This  bandage  should  be  placed  so  as  to  ope- 
rate upon  the  bone  a little  above  the  fracture. 
When  the  four-tailed  bandage  is  employed  in- 
stead of  the  inner  short  pad,  the  fractured 
surfaces  of  the  tibia  are  maintained  in  apposi- 
tion, principally  by  the  leverage  of  the  outer 
splint.  According  to  this  plan,  the  inner  splint 
gives  general  support  to  the  inside  of  the  leg, 
but  does  not  operate  upon  the  lower  portion  of 
the  bone,  so  as  to  prevent  it  from  being  thrown 
inward,  this  indication  being  already  answered 
by  the  action  of  the  four-tailed  bandage. 

When  the  fracture  divides  the  bone  in  a di- 


445 


rection  downward  and  outw^ard^  the  situation  of 
the  lateral  opposing  forces  must  be  reversed ; 
viz.  the  short  pad  or  the  four-tailed  bandage 
placed  on  the  inner  side  of  the  leg,  must,  in 
these  cases,  be  made  to  operate  upon  the  lower 
portion  of  the  bone,  and  must,  for  this  purpose, 
be  situated  below  the  fractured  part,  and  the 
cylinder  of  linen  must  be  made  to  act  upon  the 
upper  portion,  and  must  therefore  be  placed 
above  the  seat  of  fracture. 


If  the  fracture  runs  through  the  bone  down- 
ward and  forward,  the  lower  portion  should  be 
supported  with  tow  or  wadding,  very  carefully 
placed  between  the  long  pad  which  covers  the 
apparatus  and  tlie  apparatus  itself.  The  sur- 
geon should  consider  that  his  object  is  to  give 
support  to  the  lower  portion  of  the  tibia,  and  to 
the  whole  line  of  the  fibula,  and  will  manage 
his  padding,  according  to  the  circumstances  of 
the  case,  to  answer  these  purposes.  The  frac- 
tured end  of  the  upper  portion  is  easily  com- 
manded by  a four-tailed  bandage,  the  unsplit 
part  of  which  is  placed  upon  the  front  of  the 
leg  just  above  the  fracture.  The  two  tails 
hanging  to  the  inner  side  of  the  leg,  should  be 
carried  round  over  the  apparatus,  to  meet  the 
other  two  at  the  outer  side  of  the  apparatus, 
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where  the  corresponding  tails  should  be  tied 
together,  so  as  to  give  the  necessary  support. 

When  the  line  of  fracture  is  downward  and 
backward,  the  four-tailed  bandage  must  be 
placed  below"  the  fracture,  and  the  tails  tied,  as 
above  directed,  in  such  a manner  as  to  keep  the 
fractured  end  of  the  lower  portion  of  bone  from 
rising.  In  this  variety,  the  upper  portion  of  the 
bone  commonly  derives  sufficient  support  from 
the  muscles  of  the  calf  of  the  leg,  to  enable  the 
surgeon  to  bring  the  fractured  surfaces  properly 
together,  without  any  particular  padding  for 
this  purpose.  In  all  these  varieties  of  oblique 
fracture,  and  all  others  that  I have  noticed,  the 
shin-splint,  carefully  applied,  very  much  assists 
in  keeping  the  fractured  ends  in  accurate  appo- 
sition, and  in  a state  of  local  quietude. 

According  to  my  experience,  oblique  frac- 
tures of  the  leg  take  a longer  period  in  uniting 
than  those  which  are  transverse.  This,  I think, 
is  partly  to  be  attributed  to  the  longer  confine- 
ment in  bed,  which  I have  thought  it  prudent 
to  recommend  in  the  management  of  the  former 
cases. 


Case. 


A man,  aged  39,  had  a fracture  of  the  right 
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leg,  produced  by  a kick  from  bis  opponent,  in 
the  act  of  wrestling.  Both  bones  were  broken 
about  the  upper  part  of  the  lower  third,  and  the 
fracture  of  the  tibia  divided  the  bone  obliquely 
downward  and  inward.  I did  not  see  this  per- 
son till  the  fifth  day  after  the  accident.  Upon 
examining  the  limb,  I found  the  fracture  very 
loose,  and  the  lower  portion  drawn  up  consi- 
derably along  the  outer  side  of  the  upper.  The 
apparatus  was  now  applied,  but  the  retraction 
which  had  taken  place  could  not  at  this  time 
be  easily  overcome.  The  muscles,  however, 
and  the  adhesions  which  had  taken  place, 
yielded  to  the  influence  of  the  apparatus  in  the 
course  of  a few  days.  The  man  had  his  bed 
made  occasionally,  and,  as  soon  as  the  fibula 
was  united,  he  was  allowed  to  use  his  crutches, 
supporting  the  limb  with  a sling.  He  wore  the 
apparatus  forty-seven  days  ; and,  when  it  was 
removed,  firm  union  was  found  to  have  taken 
place.  The  fractured  surfaces  were  not  perfectly 
opposed  to  each  other  throughout.  A slight  pro- 
jection of  the  fractured  end  of  the  upper  portion 
could  be  felt,  by  carefully  examining  the  part 
wdth  the  finger ; but  the  displacement  could 
not  be  perceived,  by  loooking  at  the  limb.  The 
natural  functions  of  the  limb  w^ere  restored  in  a 
short  time  after  the  removal  of  the  apparatus. 
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Case. 


A man,  aged  30,  was  admitted  into  St.  Tho- 
mas’s Hospital,  under  Mr.  Green,  with  a very 
loose  fracture  of  the  ribia  and  fibula,  through 
the  middle  third.  The  fracture  of  the  tibia 
extended  obliquely  downward  and  backward  ; 
and  was  so  loose,  that  the  greatest  care  was  ne- 
cessary, to  prevent  the  fractured  end  of  the 
lower  portion  from  lacerating  the  integuments, 
in  consequence  of  its  being  forced  so  strongly 
against  them  by  the  extensors  of  the  foot. 
The  displacement  was  of  that  description  which 
1 have  called  transverse,  longitudinal,  and  an- 
gular. The  fractured  ends  overlapped  consider- 
ably, and  the  two  portions  of  the  tibia  formed 
an  angle,  the  salient  point  of  which  projected 
forward  verv  much. 

The  limb  was  placed  in  the  simple  fracture 
apparatus,  as  soon  as  possible  after  his  admis- 
sion. The  fractured  ends  were  brought  into  ap- 
position, and  prevented  from  becoming  displaced 
in  the  manner  above-described.  The  tumefac- 
tion which  followed  the  accident  was  consider- 
able. As  soon  as  it  was  sufficiently  subdued,  the 
limb  was  confined  as  for  the  second  stage  of 
fracture.  The  skin  on  the  side  of  the  instep 
having  been  slightly  injured,  it  was  thought 
advisable  to  keep  this  man  in  bed  till  the  union 
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was  complete,  which  was  found  to  have  taken 
place  at  the  end  of  the  fifth  week,  with  the 
fractured  parts  so  accurately  joined,  that  the 
situation  of  the  fracture  could  scarcely  be  per^, 
ceived. 

This  was  one  of  the  very  worst  cases  of 
fracture  of  the  leg,  dividing  the  tibia  down- 
ward and  backward,  that  has  fallen  under  my 
observation. 

Eight  days  after  the  apparatus  was  removed 
the  poor  fellow,  in  getting  out  of  bed,  fractured 
the  callus,  by  which  the  portions  of  the  tibia 
were  united.  This  rendered  it  necessary  to 
re-apply  the  apparatus,  which  was  done  so  as 
to  press  the  fractured  surfaces  together,  in  the 
transverse  and  longitudinal  directions.  The  man 
had  some  tenderness  and  pain  in  the  fracture, 
which  was  purposely  increased  by  the  influence 
of  the  apparatus,  in  order  to  facilitate  the  uniting 
process.  It  subsided,  however,  altogether  in 
the  course  of  a few  days,  and  the  bone  was 
again  united  firmly  at  the  end  of  three  weeks. 

The  pressure  which  it  was  deemed  expedient 
to  keep  up  by  means  of  the  apparatus,  in  the 
direction  of  the  long  axis  of  the  bone,  produced 
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General  infer- 
ences. 


a slight  displacement  forward  of  the  fractured 
end  of  the  lower  portion^  the  anterior  edge  of 
which  could  now  be  felt  through  the  skin,  by 
passing  the  finger  over  the  fractured  part. 

It  might  not  be  improper  to  notice  that, 
according  to  my  experience,  some  slight  dis- 
placement, similar  to  this,  always  occurs  in  very 
oblique  fractures,  when  the  fractured  ends  are 
forced  together  in  the  line  of  the  long  axis  of 
the  bone.  This,  however,  if  the  case  is  well 
managed,  is  always  trifling,  for  the  most  part,  I 
think,  not  even  perceptible  to  the  eye,  and  is 
attributable  to  the  influence  of  the  pressure  em- 
ployed, for  the  purpose  of  keeping  the  fractured 
surfaces  in  tight  apposition. 

General  Inferences. — 1st.  The  deformity 
which  frequently  supervenes  in  cases  of  frac- 
ture of  the  bones  of  the  leg  is  not  to  be  con- 
sidered as  necessarily  resulting  from  the  physical 
condition  of  the  injured  parts  ; but  as  a conse- 
quence which  is  allowed  to  take  place  by  the 
mechanical  contrivances  commonly  employed, 
and  which  are  not  calculat^ed  to  maintain  the 
fractured  ends  in  apposition  and  at  rest, 

2d,  The  mere  existence  of  a simple  transverse. 
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or  a slightly  oblique  fracture  of  one  or  both 
bones  of  the  leg,  is  not  enough  to  authorize  the 
surgeon  to  confine  the  patient  to  bed  during  the 
whole  period  which  the  bones  take  in  uniting ; 
for,  by  the  judicious  employment  of  the  appa- 
ratus which  the  author  has  introduced,  the  two 
primary  indications,  viz.  apposition  and  local 
rest,  might  be  as  effectually  answered  when  the 
patient  is  permitted  to  walk  with  the  assistance 
of  crutches,  or  ride  in  any  easy  spring  vehicle ; 
but,  in  all  cases,  the  patient  should  be  confined 
in  the  horizontal  position  till  the  inflammation 
and  swelling,  which  result  from  the  injury  of  the 
soft  parts,  is  sufficiently  subdued  to  allow  him 
to  leave  his  bed  with  safetv.  These  are  some- 
times  got  under  as  early  as  the  third  day  after 
the  accident,  and  generelly  within  a week. 

3d.  The  practice  which  the  author  recom- 
mends, might  be  followed  with  perfect  safety 
to  the  patient,  and  without  any  danger  of 
producing  displacement,  or  non-union,  if  the 
management  be  properly  conducted.  The  frac- 
tures treated  in  this  manner  unite  more  rapidly 
than  those  treated  by  any  of  the  common 
means.  This  the  author  is  disposed  to  attri- 
bute to  the  combined  operation  of  three  causes — 
namely,  the  proper  coaptation  of  the  fractured 
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Treatment  of 
oblique  frac- 
ture into  the 
knee-joint. 


ends  ; the  permanently  local  rest  in  which  they 
are  maintained  by  the  apparatus;  and  the 
healthy  action  which  is  kept  up  in  the  system 
and  in  the  fractured  parts  till  the  union  is  com- 
pleted. 

4th.  In  the  management  of  very  oblique 
fractures  of  the  tibia,  accompanied  with  frac- 
ture of  the  fibula,  the  author  thinks  it  advisable 
to  recommend  patients  to  be  confined  to  bed  till 
the  fibula  is  united  ; because  he  has,  at  present, 
some  doubt  whether  the  necessary  extension 
and  lateral  pressure  could  be  preserved  with  a 
sufficient  degree  of  nicety  to  enable  the  surgeon 
to  consider  that  the  practice  of  allowing  patients 
to  be  about  in  such  cases^  would  be  perfectly 
safe,  and  calculated  to  produce  a more  speedy 
and  equally  favourable  union  of  the  bones. 

Oblique  fractures  of  the  head  of  the  tibia 
into  the  knee-joint,  require  a different  line  of 
treatment  from  that  recommended  for  the  other 
fractures  of  this  bone.  The  limb  in  these  cases, 
must  be  placed  upon  one  of  my  long  fracture 
apparatuses,  and  maintained  in  the  straight 
position.  The  t^ondyles  of  the  femur,  when 
the  limb  is  in  this  position,  support  the  upper 
surface  of  the  separated  portion,  and  prevent  it 
from  being  displaced  upward.  The  surgeon, 


453 


by  the  employment  of  a bandage  and  a paste- 
board splint,  must  prevent  it  from  being  dis- 
placed in  any  other  direction.  Great  care  must 
be  taken  to  maintain  the  natural  line  of  the 
limb ; for,  if  this  be  not  done,  the  patient  will 
probably  remain  lame  for  life,  in  consequence 
of  the  irregular  bearing  which  the  condyles 
make  upon  the  head  of  the  tibia  after  the  union 
is  completed.  The  limb  being  placed  upon 
the  apparatus,  properly  padded,  the  upper  end 
should  be  confined  to  the  pelvis  by  means  of  the 
pelvis-strap,  the  thigh  to  the  thigh-part  of  the 
apparatus  by  straps  passed  over  one  splint  placed 
in  the  front  of  the  thigh,  and  the  foot  to  the  foot- 
board by  the  shoe  appended  to  the  apparatus. 


Sec.  4. — Fractures  of  the  Bones  of  the  Leg, 
accompanied  with  Dislocation  of  the  Base  of 
the  Tihia,  qommonly  called  Dislocations  of 
the  Ancle-joint, 

It  rarely,  if  ever  happens,  that  a dislocation  of  varieties, 
the  ancle  occurs  without  fracture  of  one  or  both 
bones  of  the  leg.  There  are  four  varieties  of 
dislocation  of  the  base  of  the  tibia  commonly 
enumerated,  viz.,  dislocation  of  the  tibia  inward, 
dislocation  of  the  tibia  outward,  dislocation  of 
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Inward — 
symptoms. 


Appearances 
upon  dissec- 
tion. 


the  tibia  forward,  and  dislocation  of  the  tibia 
backward,  which  is  an  exceedingly  rare  variety. 
To  these  is  added  dislocation  of  the  foot  up- 
ward, that  is,  when  the  foot  is  driven  up  between 
the  tibia  and  fibula.  This  is  an  accident  which 
I have  never  seen.  Sir  Astley  Cooper  consi- 
ders it  to  be  an  aggravated  state  of  the  internal 
dislocation. 

The  dislocation  of  the  tibia  inward,  occurs' 
more  frequently  than  either  of  the  other  va- 
rieties. The  base  of  the  tibia,  in  this  accident, 
is  thrown  inward  off  the  astragalus,  and  the 
malleolus  presses  strongly  against  the  integu- 
ments ; the  sole  of  the  foot  is  turned  outward, 
and  the  outer  edge  raised  ; there  is  a consi- 
derable depression  on  the  outer  side  of  the  joint. 
When  the  parts  are  examined  with  the  hand, 
the  foot  is  found  to  move  freely  upon  its  own 
axis,  and  crepitus  is  generally  observed  in  the 
line  of  the  fibula,  from  two  to  three  inches  from 
its  lower  end.  The  pain  and  swelling  which 
result  from  this  accident  are  considerable. 

Upon  dissection,  the  internal  appearances 
are  found  to  be  these.  The  base  of  the  tibia 
lies  on  the  inner  side  of  the  astragalus,  ^Mnstead 
of  upon  its  upper  articular  surface  ; and,  if  the 
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accident  has  occurred  from  a person's  jumping 
from  a considerable  height,  the  lower  end  of 
the  tibia,  where  it  is  connected  with  the  lower 
end  of  the  fibula,  is  sometimes  split  off,  and 
remains  connected  with  the  fibula,  which  is 
also  broken  from  two  to  three  inches  above  its 
lower  end,  and  the  broken  end  of  the  upper 
portion  is  carried  down  upon  the  astragalus, 
occupying  the  natural  situation  of  the  tibia.” 
The  lower  portion  of  the  fibula  remains  in  its 
natural  situation,  with  the  portion  split  off  from 
the  tibia  attached  to  it.  The  capsular  liga- 
ment, where  it  is  attached  to  the  malleolus  ex- 
ternus,  and  the  three  fibular-tarsal  ligaments, 
remain  entire,  but  the  deltoid  ligament  is  torn 
through,  unless  the  inner  malleolus  be  frac- 
tured, and  also  the  inner  side  of  the  capsular 
ligament. 

Dislocation  of  the  base  of  the  tibia  inward, 
is  sometimes  occasioned  by  a fall  to  the  ground, 
when  the  foot  is  fixed.  In  such  cases,  the  body 
falls  on  the  same  side  as  the  limb  which  re- 
ceives the  injury.  It  is  sometimes  produced  by 
the  foot  becoming  suddenly  checked  when  a 
person  is  running  violently,  with  the  toe  turned 
outward  ; but  the  most  common  causes  are,  falls 
or  leaps  from  considerable  heights,  so  that  the 
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Outward — 
symptoms. 


Dissection. 


feet  first  strike  the  ground,  and  receive  the  force 
of  the  superincumbent  weight  of  the  body. 

The  dislocation  of  the  base  of  the  tibia  out- 
wards, is  a much  severer  accident  than  that 
which  I have  just  mentioned.  It  is  produced 
by  greater  violence,  is  attended  with  more  con- 
tusion of  the  integuments,  more  laceration  of 
ligament,  and  greater  injury  to  the  bones.”  The 
sole  of  the  foot  in  this  accident  is  thrown  in- 
ward, with  the  inner  edge  turned  upward,  so  that^ 
if  the  foot  were  placed  to  the  ground,  the  outer 
edge  would  come  first  in  contact  with  it.  The 
malleolus  externus  forces  the  integuments  of 
the  ancle  very  much  outward,  and  forms  so  de- 
cided a prominence,  that  the  nature  of  the  in- 
jury” is  easily  ascertained.  The  foot  and  the 
toes  are  pointed  downwards.” 

In  the  dissection  of  the  injured  parts,  it  is 
found  that  the  malleolus  internus  is  obliquely 
fractured,  and  separated  from  the  shaft  of  the 
bone.  The  fractured  portion  sometimes  con- 
sists only  of  the  malleolus,  at  others  the  frac- 
ture passes  through  the  articular  surface  of  the 
tibia,  which  is  thrown  forwards  and  outwards 
upon  the  astragalus,  before  the  malleolus  ex- 
ternus. The  astragalus  is  sometimes  fractured, 
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and  the  lower  extremity  of  the  fibula  is  broken 
into  several  pieces.  The  deltoid  ligament  re- 
mains unbroken,  but  the  capsular  ligament  is 
torn  at  its  outer  part.  The  three  fibular-tarsal 
ligaments  remain  whole  in  most  cases,  but 
when  the  fibula  is  not  broken,  they  are  rup- 
tured. None  of  the  tendons  are  lacerated.  In- 
ternal haemorrhages  scarcely  ever  occur  to  any 
extent,  as  the  large  arteries  generally  escaj)e 
injury.” 

This  accident  is  commonly  produced  by  the 
wheel  of  a heavy  carriage  passing  over  the 
limb,  or  by  jumping  or  falling  from  a consi- 
derable height,  and  pitching  upon  the  foot, 
which  is  twisted  inward  when  it  comes  in  con- 
tact with  the  ground. 

In  the  dislocation  of  the  base  of  tbe  tibia 
forward,  the  fore  part  of  the  foot  appears 
much  shortened,  and  the  heel  proportionably 
lengthened.  The  foot  is  fixed,  and  the  toes 
are  pointed  downward.  The  lower  extremity 
of  the  tibia  forms  a hard  projection  upon  the 
upper  part  of  the  middle  of  the  tarsus  under 
the  tendons,  which  it  drives  before  it,  and  a 
deep  depression  is  observed  above  the  heel,  ac- 
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Dissection. 


Cause. 


Partial  disloca- 
tion forward- 
symptoms. 


companied  with  a preternatural  curve  at  the 
back  of  the  small  of  the  leg. 

Upon  dissection^  the  base  of  §ihe  tibia  is  found 
to  rest  principally  upon  the  upper  surface  of  the 
os  naviculare  and  os  cuneiforme  internum^  quit- 
ting all  the  articular  surface  of  the  astragalus, 
except  a small  portion  of  its  fore  part  against 
which  the  tibia  is  applied.  The  fibula  is  broken, 
and  the  fractured  end  of  the  upper  portion  ad- 
vances forward  with  the  tibia,  while  the  lower 
portion,  consisting  of  about  three  inches  of  the 
bone,  commonly  remains  in  its  natural  situation. 

The  capsular  ligament  is  torn  through  at  its 
fore  part,  the  deltoid  ligament  is  only  partially 
lacerated,  and  the  three  ligaments  of  the  fibula 
remain  unbroken.”  Sometimes  the  tibia  is  split 
longitudinally  through  the  inner  malleolus. 

This  accident  sometimes  arises  from  the  body 
falling  backward  while  the  foot  is  fixed,  some- 
times from  jumping,  or  from  being  thrown  out 
of  a carriage  in  rapid  motion,  with  the  foot 
pointed  forward  and  downward  when  it  comes 
in  contact  with  the  ground. 

The  tibia  is  sometimes  partially  dislocated 
forward.  In  these  cases  the  base  of  the  bone 
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rests  partly  upon  the  os  naviculare,  and  partly 
upon  the  astragalus.  The  anterior  part  of  the 
foot  is  not  so  much  shortened  in  appearance, 
nor  is  the  projection  of  the  heel  so  considerable 
as  when  the  dislocation-  is  complete.  The 
fibula  is  broken,  and,  though  the  malleolus  of 
the  bone  remains  in  its  natural  situation,  the 
two  fractured  ends  are  carried  forward  with  the 
tibia,  at  least  they  have  been  so  in  the  cases 
I have  witnessed.  The  internal  malleolus  is 
sometimes  split  from  the  point  upwards,  and 
one  half  remains  in  its  natural  situation,  while 
the  other  is  carried  forward.  Sir  A.  Cooper 
states,  that  ‘Hhe  foot  is  pointed  downward^ 
and  a difficulty  is  experienced  in  the  attempt 
to  put  it  flat  on  the  ground.  The  heel  is 
drawn  up,  and  the  foot  is  in  a great  degree  im- 
moveable,’" but  these  are  symptoms  which  have 
not  hitherto  fallen  under  my  observation. 

This  accident  is  of  course  much  less  severe  Consequences 

of  neglect. 

than  either  of  those  already  mentioned  ; but,  if  it 
be  neglected,  or  treated  merely  as  a sprain,  the 
union  of  the  fractured  fibula  and  the  changes 
in  the  state  of  the  tendons  and  ligaments,  as 
well  as  in  the  articular  surfaces,  soon  prevent 
the  possibility  of  reduction,  even  under  the 
most  violent  efforts  that  prudence  could  em- 
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ploy.  Hence  the  deformity  becomes  perma- 
nent, but  patients  are  able  to  walk  after  the 
lapse  of  some  months  with  a limp,  which  arises 
in  a great  measure  from  an  inability  to  bend 
the  foot  upon  the  tibia,  as  far  as  the  parts  in 
the  natural  state  allow. 

I have  not  seen  any  case  of  complete  dislp- 
cation  of  the  base  of  the  tibia  backward.  One 
case,  however,  of  partial  dislocation  of  the  base 
of  the  left  tibia  backward,  I had  an  opportunity 
of  witnessing  in  St.  Thomas’s  Hospital,  in  a 
man  who  was  admitted  under  Mr.  Travers. 

The  symptoms  in  this  case  were  as  follow  : — 
The  fore  part  of  the  foot  was  in  appearance  a 
good  deal  elongated  and  somewhat  pointed 
downward.  A considerable  portion  of  the 
upper,  articular  surface,  was  felt  anterior  to  the 
base  of  the  tibia.  The  heel  appeared  much 
shortened,  and  the  foot  could  not  be  bent  so  as 
to  form  a right  angle  with  the  tibia.  The  pain 
experienced  in  the  part  was  great ; swelling 
moderate. 

The  accident  was  occasioned  by  a fall  upon 
his  feet  from  the  height  of  four  stories,  where 
he  was  painting  the  upper  part  of  a house. 
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The  force  of  the  fall  produced,  also,  a very  severe 
compound  fracture  of  the  other  leg,  and  some 
internal  injury. 

The  parts  were  replaced  in  their  natural  si-  Treatment, 
tuation,  and  the  limb  was  laid  upon  the  outer 
side  between  a pair  of  Sharp’s  leg-splints.  On 
the  third  day  aft  er  the  accident,  the  base  of  the 
bone  had  again  become  dislocated.  The  man 
was  now  labouring  under  so  much  constitu- 
tional disturbance,  that-a  slight  effort  only  was 
made  with  a view  to  reduce  the  tibia,  and  this 
not  succeeding,  it  was  thought  most  expedient 
to  wait  for  a more  favourable  state  of  tlie  con- 
stitution, before  any  further  attempt  should  be 
made.  The  compound  fracture,  however,  took 
an  unfavourable  turn,  and  the  man  died  in  the 
course  of  a few  days.  Permission  to  examine 
the  body  could  not  be  obtained. 

In  every  variety  of  dislocation  of  the  ancle.  Reduction 
the  patient  should  be  placed  in  the  horizontal 
position,  and  extension  and  counter-extension 
should  be  made  by  an  assistant,  with  the  limb 
in  the  bent  position,  while  the  surgeon  directs 
the  displaced  bones  into  their  natural  situation. 

All  that  can  be  useful  upon  this  subject,  to  a 
person  acquainted  with  the  anatomy  of  the 
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parts,  consists  in  general  remarks.  The  re- 
mainder the  surgeon  will  supply,  as  the  pecu- 
liarities of  any  individual  case  may  require.  A 
good  knowledge  of  the  natural  relative  posi- 
tion of  the  bones  of  the  ancle-joint,  is  neces- 
sary for  the  successful  management  of  these 
cases.  Without  this  knowledge,  the  most  mi- 
nute directions  will  be  of  no  avail.  The  sur- 
geon should  bear  in  mind  that  the  bones 
should  be  replaced  in  their  natural  situation, 
' with  as  little  violence  as  possible,  and  this  too 
as  soon  as  possible  after  the  occurrence  of  the 
injury. 


Sec.  5. — The  Common  Modes  of  Treating 
Simple  Dislocations  of  the  Ancle, 


Treatment — 
indications. 


For  the  successful  management  of  the  various 
kinds  of  dislocation  of  the  ancle,  what  do  we 
require  ? Means  to  remove  active  inflamma- 
tion and  adequate  mechanical  support.  The 
first  object  is  to  be  attained  by  the  application 
of  leeches,  sedative  lotions,  aperient  medicines, 
&c.,  as  in  other  injuries  of  similar  violence ; 
using  them  more  or  less  vigorously  according 
to  the  age  and  constitution  of  the  patient,  the 
degree  of  mischief  sustained,  and  the  condition 
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of  the  parts  to  be  restored.  The  instrumental 
aid  required,  is  such  as  will  enable  us  to  apply 
effectual  pressure  and  resistance  in  any  situa- 
tion, that  the  nature  of  the  dislocation  may 
indicate — such  as  will  enable  us  to  support  the 
bones  in  their  natural  situation  when  they  are 
once  reduced,  and,  at  the  same  time,  prevent 
the  foot  and  the  leg  from  moving  upon  each 
other. 

If  I am  right  in  my  opinion,  these  purposes 
cannot  be  obtained,  by  any  of  the  usual  modes 
of  treatment,  without  endangering  the  proper 
restoration  of  the  limb.  The  arguments  which 
I advanced  in  a former  Section,  to  show  the 
inadequacy  of  the  common  mechanical  con- 
trivances made  use  of  in  the  treatment  of  sim- 
ple fractures  of  the  leg,  apply,  for  the  most 
part,  with  equal  force  to  them,  when  they  are 
used  in  the  treatment  of  dislocations  of  the 
ancle.  Did  the  foot  commonly  become  dis- 
placed equally  in  all  directions  in  each  variety 
of  dislocation,  there  would  indeed  be  no  mate- 
rial difference  in  the  operation  of  these  means, 
when  used  in  the  management  of  simple  trans- 
verse fractures  of  the  leg  and  simple  dislocation 
of  the  ancle,  which  1 have  said  is  accompanied 
with  more  or  less  injury  to  the  bones.  How- 
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ever,  it  is  to  be  observed  that,  in  loose  transverse* 
fractures  of  the  leg,  the  fractured  ends  might 
become  displaced  backward  or  forward,  or  to 
the  inner  or  outer  side,  which  rarely,  if  it  ever 
happens,  in  any  variety  of  dislocation  of  the 
ancle.  In  each  variety  of  these  cases,  the  dis- 
placement almost  always  occurs  in  one  direction, 
and  this  too  commonly  with  much  more  facility 
than  it  takes  place  in  transverse  fractures  of  the 
leg  in  any  direction,  which  is  to  be  attributed 
to  the  smooth  and  lubricated  condition  of  the 
parts  which  are  naturally  opposed  to  one  another. 
When  the  sole  of  the  foot  gets  a little  turned 
to  the  outer  side,  the  tibia  readily  slips  olf  the 
astragalus  to  the  inner  side  in  dislocations  in- 
ward ; when  the  foot  is  a little  extended  in  dis- 
locations of  the  tibia  forwards,  the  bone  slips 
from  the  articular  surface  of  the  astragalus 
forward,  &c.  Hence  it  appears,  that  the  posi- 
tion of  the  foot  is  a matter  of  the  first  im- 
portance in  the  management  of  dislocations  of 
the  ancle.  It  has  lost  its  natural  support  and 
consequently  requires  well  adapted  meehanical 
aid  to  keep  it  in  its  place.  But  can  this  be 
accomplished  with  facility  and  certainty  by  any 
of  the  common  means  ? I think  not. 

\ 

We  are  recommended  by  a contemporary 
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author  of  great  experience,  to  make  use  of  a 
pair  of  splints  with  a lateral  foot-piece,  in  other 
words  Sharps’  leg-splints  with  the  addition  of 
a lateral  foot-piece  to  the  inner  splint,  (see 
page  398^  and  of  the  same  construction  as 
that  for  the  outer  splint.  When  these  splints 
are  employed,  the  limb  is  placed  between  them 
as  soon  as  the  bones  are  reduced,  and  we  are 
told  to  lay  the  limb  on  the  outer  side  in  the 
bent  position,  in  dislocations  outward  or  in- 
ward, and  upon  the  heel  in  dislocations  for- 
ward. Is  this  a plan  of  treatment,  I would 
ask,  calculated  to  support  the  parts  in  their 
proper  position,  and  to  restore  the  natural  func- 
tions of  the  limb  in  either  of  these  varieties  ? 
It  is  a plan  which  looks  very  plausible  in 
theory,  but  it  does  not  do  in  practice.  Even  in 
dislocation  inward,  which  is  the  most  simple 
variety  to  treat,  the  support  which  these  splints 
afford  is  very  precarious.  The  tibia  slips  off 
the  astragalus  in  many  instances,  and,  if  not  as 
frequently  replaced,  the  consequences  are  per- 
manent deformity  and  lameness.  But  it  might 
be  said  that  the  splints  should  be  applied  with 
a sufficient  degree  of  firmness  to  prevent  the 
displacement  of  the  tibia.  Can  this  be  done 
in  the  early — the  most  important  stage  of  the 
accident,  when  there  is  usually  considerable 
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inflammation  and  tension,  without  infringing 
upon  one  of  the  soundest  rules  of  surgery  ? 
Were  this  practice  followed,  it  strikes  me,  that 
in  some  cases  the  consequences  might  be 
serious. 

In  dislocations  outward,  the  superincumbent 
weight  of  the  limb  is  made  to  bear  upon  the 
parts  which  have  sulfered  the  greatest  mischief. 
At  a period  when  they  are  greatly  swollen  and 
in  a state  of  active  inflammation,  a proceeding 
which  must  greatly  increase  the  sufferings  of 
the  patient,  with  but  little  comparative  advan- 
tage. 

In  dislocations  of  the  tibia  forward,  we  find 
it  expedient  to  force  the  foot  forward,  and  at 
the  same  time  to  press  the  tibia  backward,  so 
as  to  keep  it  steadily  upon  the  astragalus  ; but 
how  are  these  indications  to  be  answered  ? We 
are  directed  to  make  use  of  the  same  descrip- 
tion of  splints  in  the  management  of  these 
cases  also  ; but  can  these  splints  be  applied  so 
as  to  produce  these  effects  ? We  are  told  to  lay 
the  limb  with  the  heel  resting  on  a pillow ; but 
will  the  pillow,  which  yields  in  the  greatest 
degree  where  it  is  most  pressed  upon,  be  suffi- 
cient to  keep  the  foot  forward,  or  will  the  tibia 
be  prevented  from  slipping  forward  off  the  as- 
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tragalus  by  this  plan  ? The  means  appear  to  me 
so  inadequate  to  produce  the  effects  intended, 
that  I cannot  bring  my  mind  to  believe  that 
these  splints  will  generally  be  found  sufficient 
for  these  purposes,  however  well  padded  and 
managed.  It  might  be  said  that,  if  the  foot  be 
kept  steadily  placed,  so  as  to  form  a right-angle 
with  the  leg,  the  articular  surface  of  the  astra- 
galus will  rest  in  the  concavity  of  the  base  of 
the  tibia,  which  will  consequently  be  prevented 
from  slipping  forward.  I grant  that  if  the  foot 
be  so  placed  and  so  kept,  displacement  is 
not  likely  to  occur  when  the  base  of  the  tibia 
is  not  injured ; but  every  body  knows  that 
mechanical  apparatus  cannot  with  propriety  be 
applied  tight  to  parts  in  a state  of  active  inflam- 
mation ; and  that,  if  the  foot  becomes  slightly 
extended  by  the  action  of  the  gastrocnemii 
muscles,  there  is  nothing  in  these  splints  to 
prevent  the  tibia  from  slipping  forward,  even 
when  entire ; and  if  a portion  of  the  base  be 
split  off,  I see  no  chance  of  supporting  the 
parts  in  their  proper  relative  position  by  this 
mode  of  management.  The  surgeon  in  these 
cases,  is  often  put  to  his  wits  end  to  do  the 
thing  he  wishes.  He  tries  a variety  of  means 
that  occur  to  him,  or  that  his  friends  suggest : 
if  one  thing  does  not  answer,  he  tries  another ; 
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Case. 


if  that  does  not  succeed,  he  tries  a third,  &c. ; 
always,  of  course,  endeavouring  to  replace  the 
parts  into  their  natural  situation,  before  the  em- 
ployment of  each  variety  of  mechanism.  This, 
to  say  the  least  of  it,  must  be  attended  with 
great  suffering  to  the  patient ; and,  after  all  the 
anxiety  which  every  surgeon  must  feel  under 
such  circumstances,  after  all  his  endeavours  and 
the  patient’s  sufferings,  what  do  we  find  to  be 
the  usual  result  ? Most  commonly  the  patient 
comes  off  with  a deformed  limb,  and  the  sur- 
geon with  loss  of  reputation. 

The  difficulty  of  managing  even  partial  dislo- 
cations of  the  base  of  the  tibia  forward,  by  any 
of  the  common  means,  is  found  to  be  consider- 
able. Of  this  the  following  case  is  a striking 
instance. 

As  a lady,  residing  at  Paddington,  was  taking 
an  airing  in  her  gig,  the  horse  became  restive, 
and  the  servant  losing  all  command  over  it, 
the  animal  ran  away,  and  the  wheel  of  the  gig 
came  in  contact  with  the  edge  of  the  foot-path, 
and  the  lady  was  precipitated  violently  upon  the 
stones,  which  she  struck  first  with  her  feet.  I 
was  first  called  to  see  this  lady  about  eight 
weeks  after  the  accident.  I found  the  tibia 
had  been  fractured  longitudinally  through  the 
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malleolus,  but  the  fracture  was  not  apparently 
complete.  The  largest  portion  of  the  base  of 
the  tibia  was  carried  forward,  and  rested  partly 
upon  the  articular  surface  of  the  astragalus,  and 
partly  anterior  to  it,  leaving  a fissure  between 
it  and  the  other  portion,  which  remained  con- 
nected in  its  natural  situation.  The  fibula  had 
been  fractured  about  two  inches  and  a half 
above  the  point  of  the  malleolus,  and  the  two 
fractured  ends  were  carried  forward,  with  the 
anterior  portion  of  the  tibia,  so  as  to  form  an 
angle  projecting  forward  in  the  situation  of  the 
fracture.  'The  foot  appeared  shortened  ante- 
riorly, and  the  heel  projected  more  than  natural; 
there  was,  also,  the  usual  concavity  observed  in 
these  cases  at  the  back  of  the  leg, 

I was  requested  to  see  this  lady,  for  the  pur- 
pose of  replacing  the  parts  into  their  natural 
situation  ; but  it  was  now  too  late.  The  fibula 
had  become  united,  and  the  tibia  was  confined 
to  its  new  situation  by  strong  adhesions.  I 
was  strongly  urged  to  break  the  bone  by  some 
violent  means,  in  order  that  the  deformity  might 
be  removed ; this,  however,  I refused  to  do, 
believing  that  no  good  effect  would  be  pro- 
duced. The  late  Mr.  Cline,  sen.,  was  now 
called  to  see  this  lady  in  consultation,  and 
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agreed  with  me,  that  nothing  could  be  with 
propriety  attempted  for  the  restoration  of  the 
parts. 

This  lady  had  the  constant  attendance  of  an 
experienced  hospital  surgeon  before  I saw  her, 
and  had  been  seen  several  times  in  consultation 
by  men  of  the  first  eminence  in  the  profession  ; 
but,  notwithstanding  their  able  advice  and  as- 
sistance, the  result  was  permanent  deformity 
and  lameness. 


Sec.  6. — Authors  Plan  of  Treating  Simple 
Dislocations  of  the  Ancle, 

Author’s  plan.  The  apparatus  I employ  in  the  treatment  of 
simple  dislocations  of  the  base  of  the  tibia,  is 
that  which  1 have  recommended  for  the  ma- 
nagement of  simple  fractures  of  the  leg.  This 
will  be  found  to  enable  the  surgeon  to  answer 
all  the  indications  which  require  to  be  an- 
swered by  mechanical  means.  Whether  the 
dislocation  be  inward  or  outward,  forward  or 
backward,  let  the  limb  be  placed  upon  the  ap- 
paratus, in  the  same  way  as  I have  directed  for 
simple  fractures  of  the  leg  (see  Sec.  3),  and 
this  too  as  speedily  as  possible  after  the  acci- 


471 

dent.  When  the  parts  are  brought  into  their 
proper  relative  positions,  and  the  apparatus  is 
correctly  applied,  the  surgeon  has  the  whole  of 
the  limb  under  his  command. 

In  dislocations  of  the  tibia  inward,  when  the 
parts  are  reduced  and  the  shoe  properly  adjusted, 
pass  a four-headed  roller  round  the  lower  part 
of  the  leg,  wdthin  a short  distance  of  the  ancle- 
joint  ; place  the  unsplit  part  upon  the  inner  side, 
and  bring  the  ends  together  upon  the  outer 
splint,  where  they  should  be  tied  with  a suffi- 
cient degree  of  firmness  to  keep  the  tibia  upon 
the  astragalus.  If  the  base  of  the  tibia  hap- 
pens to  be  fractured,  it  might  be  necessary  to 
keep  up  extension,  which  can  be  easily  accom- 
plished in  the  same  manner  as  I have  directed 
for  oblique  fractures  of  the  leg.  When  the 
corresponding  ends  of  the  four-headed  roller 
are  tied  together,  adjust  the  inner  splint,  and 
pass  a strap  round  the  limb  over  the  splints 
and  the  apparatus  just  below  the  knee.  Con- 
stitutional and  local  means  should  be  had  re- 
course to,  to  subdue  the  inflammation,  as  cir- 
cumstances might  indicate.  If  the  applica- 
tion of  leeches  should  be  deemed  advisable, 
the  surgeon  need  only  throw  back  the  inner 
side  splint,  in  order  to  have  the  injured  parts 
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outward. 


Dislocation 

forward. 


sufficiently  exposed  to  view  for  this  purpose. 
Sedative  lotions  might  be  employed,  with  the 
splints  adjusted  in  the  manner  I described,  when 
speaking  of  simple  fractures  of  the  leg  without 
dislocation. 

Should  the  dislocation  be  to  the  outer  side, 
the  four-headed  roller  must  not  be  employed. 
If  the  surgeon  should  incautiously  adopt  this 
method,  he  would  certainly  deform  the  limb, 
by  producing  an  unnatural  approximation  of 
the  fibula  to  the  tibia  ; an  evil  which  we  should 
be  always  very  cautious  to  avoid.  In  these 
cases,  partial  pressure  must  be  produced  upon 
the  outer  side  of  the  tibia,  a little  above  the 
joint,  by  means  of  a piece  of  linen,  rolled  up 
and  placed  between  the  splint  and  its  corres- 
ponding pad,  so  that  the  outer  splint  might 
exert  its  influence  upon  the  tibia,  through  the 
medium  of  this  short  pad,  which  should  not 
press  at  all  upon  the  fibula.  This  pad  must 
be  made  and  employed  in  precisely  the  same 
manner  as  for  oblique  fraetures  of  the  leg,  ex- 
tending through  the  bone  downward  and  out- 
ward. 

When  the  dislocation  is  forward,  the  surgeon, 
having  replaced  the  parts,  must  bring  the  foot  up 
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to  form  a right  angle  with  the  tibia,  and  regu- 
late the  elevation  of  the  heel  very  carefully  by 
means  of  the  shoe,  and  keep  back  the  base  of 
the  tibia  upon  the  articular  surface  of  the  as- 
tragalus, by  a four-headed  roller,  applied  so  as 
pass  round  the  leg  over  the  apparatus.  The 
unsplit  part  should  be  placed  in  front  of  the 
leg,  a little  above  the  joint,  and  the  ends  brought 
together  and  tied  at  the  side  of  the  apparatus, 
sufficiently  close  to  keep  up  a steady  and  gentle 
bearing  upon  the  front  of  the  leg. 

The  apparatus  thus  applied,  effectually  pre- 
vents the  tibia  from  advancing  forward,  and  the 
heel  from  being  drawn  backward,  which  cannot 
be  done  without  great  danger  of  repeated  dis- 
placement, by  any  other  apparatus  with  which 
I am  acquainted.  The  side-splints  should  now 
be  applied,  in  order  to  give  lateral  support  to 
the  leg  and  foot.  These  should  be  confined  to 
the  foot-board  at  the  lower  end,  by  means  of 
tapes,  and  the  upper  ends  should  be  kept  in 
contact  with  the  leg,  by  a circular  strap,  passed 
round  the  leg  over  them  and  the  apparatus 
just  below  the  knee. 

When  the  limb  is  thus  confined,  we  can 
apply  any  kind  of  lotion  to  it,  without  disturb- 
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ing  the  injured  parts  ; and  by  throwing  back 
the  side-splints,  we  have  the  limb  sufficiently 
exposed  to  view  for  the  application  of  leeches, 
should  local  depletion  be  required. 


Dislocation 

backward. 


In  dislocations  of  the  tibia  backward,  the 
principal  indications  evidently  are,  to  keep  the 
foot  backward,  and  the  tibia  forward ; and  I am 
disposed  to  think  that,  in  these  cases,  it  will  be 
better  to  omit  the  application  of  the  shoe  ap- 
pended to  the  foot-board.  Should  such  a case 
occur  to  me,  I should  place  a short  pad  behind 
the  small  of  the  leg,  between  the  large  pad  and 
the  apparatus,  of  sufficient  thickness  to  prevent 
the  leg  from  bearing  upon  the  apparatus  at  any 
other  part ; and  then,  when  the  dislocation  is 
reduced,  bring  the  foot  up  to  form  a right-an- 
gle with  the  leg,  and  confine  it  in  this  position 
to  the  foot-board  and  the  lower  end  of  the  leg- 
piece,  in  such  a manner  as  to  prevent  it  from 
advancing  forwards.  This  might  be  done  by 
means  of  a roller.  I should  employ  the  side- 
splints  in  the  same  way  as  in  other  ca^es,  for 
the  purpose  of  giving  lateral  support  to  the  foot 
and  leg. 


Second  stage.  When  the  inflammation  and  tension  that 
arise  from  the  injury  are  got  under,  the  limb 
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might  be  supported  as  for  a simple  fracture  of 
the  leg,ia  the  second  stage,  and  the  patient  might 
be  allowed  to  move  the  limfb  by  means  of  a sling. 
Generally,  however,  confinement  to  bed  will  be 
required  for  a longer  period  than  is  usually  neces- 
sary in  the  management  of  simple  fractures  of  the 
leg  without  dislocation.  The  surgeon  must  be 
guided  by  the  condition  of  the  soft  parts  in 
every  instance,  taking  care  that  he  does  not 
renew  the  inflammation  in  the  joint,  as  this 

t 

would  tend  to  retard  the  recovery  of  the  mo- 
tions of  the  joint  after  the  bones  are  united. 
Long  experience  has  determined  that  the  in- 
flammation which  arises,  as  a consequence  of 
dislocation  of  the  bones  of  the  larger  joints, 
vi^.the  shoulder,  hip,  and  knee-joints,  is  speedily 
got  over ; and  it  does  not  appear  that  the  exis- 
tence of  a fracture,  accompanying  the  disloca- 
tion, makes  much  difference  in  this  respect, 
provided  that  the  fractured  ends  and  the  other 
parts  are  steadily  supported  in  their  natural 
position,  and  in  a state  of  local  rest.  This  will 
be  illustrated  by  the  following  case. 

A stableman,  setat.  24,  employed  by  Mr.  Case. 
Smith,  a coach  and  horse  proprietor  in  my 
neighbourhood,  had  a dislocation  of  the  base 
of  the  tibia  inward,  produced  in  an  angry  scuffle 
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with  another  man.  He  stated  that^  when  he 
was  partly  down,  with  the  leg  bent  upon  the 
thigh,  and  the  foot  greatly  turned  outward,  his 
opponent  threw  himself  violently  upon  the 
limb,  and  produced  the  dislocation. 

The  man  was  conveyed  to  his  lodging,  where 
I examined  the  limb.  The  fibula  was  fractured 
about  two  inches  and  a half  above  the  point  of 
the  malleolus,  and  the  limb  presented  all  the 
usual  signs  of  dislocation  of  the  tibia  inward. 
I now  reduced  the  dislocation,  and  shortly  after 
applied  the  apparatus  in  the  manner  I have 
recommended  for  this  variety  of  dislocation  in 
the  first  stage,  and  ordered  the  injured  parts  to 
be  kept  wet  with  a sedative  lotion.  When 
the  limb  was  thus  secured  in  the  apparatus,  it 
allowed  of  being  turned  from  heel  to  side,  and 
from  side  to  heel,  without  producing  any  in- 
convenience. With  so  much  facility  was  this 
done,  and  the  practice  so  perfectly  void  of  dan- 
ger of  re-producing  displacement,  that  I per- 
mitted his  wife  to  turn  the  limb  from  the  heel 
to  the  outer  side,  and  from  the  outer  side  to  the 
heel,  whenever  he  felt  disposed  to  alter  the 
position  of  the  body.  This  she  did  frequently 
without  occasioning  the  least  increase  of  pain 
in  the  part,  or  any  sensation  of  motion. 


On  the  sixth  day  after  the  accident,  the  in- 
flammation and  tension  having  sufficiently  sub- 
sided^ I put  up  the  limb  in  the  manner  I have 
directed  for  the  second  stage.  I now  fixed  a 
sling  to  the  apparatus,  and  told  him  to  leave 
his  bed,  and  commence  the  use  of  crutches. 
On  the  ninth  day  after  the  accident,  he  walked 
to  my  house,  a distance  of  about  a mile,  which 
he  did  without  exciting  pain  in  the  joint.  He 
continued  to  use  his  crutches  as  he  felt  in- 
clined, with  the  apparatus  upon  the  limb,  till  the 
twenty-first  day  ; at  this  time  the  apparatus  was 
removed,  and  the  man  was  suffered  to  bear  upon 
the  limb.  To  guard  against  any  accident  that 
might  happen  at  this  period,  I applied  a splint 
to  the  outer  side  of  the  limb,  extending  from 
the  knee  to  the  sole  of  the  foot,  and  desired 
him  to  use  his  crutches,  bearing  lightly  upon 
the  limb  as  he  walked.  On  the  twenty-fourth 
day,  he  was  able  to  walk,  without  crutch  or 
stick,  across  the  room.  On  the  twenty-eighth 
day,  all  support  was  taken  from  the  limb.  He 
was  now  able  to  walk  up  and  down  stairs  with- 
out any  assistance.  He  laid  aside  his  crutches, 
and  availed  himself  of  the  use  of  a stick  for  a 
few  days.  At  this  time  he  had  very  little  stiff- 
ness in  the  joint,  and  was  able  to  walk  freely 
upon  a plain  surface,  having  only  a very  slight 
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limp.  The  relative  position  of  the  bones  was 
natural,  and  the  limb  had  already  assumed  its 
usual  appearance,  with  the  exception  of  a slight 
discolouration  of  the  skin. 

General  in-  From  the  observations  which  the  author  has 

ferences. 

been  able  to  make  upon  the  treatment  of  simple 
dislocations  of  the  ancle,  he  is  induced  to  draw 
the  following  conclusions  : — 

1st.  That  the  modes  of  treatment  commonly 
had  recourse  to,  cannot  be  depended  upon,  in 
the  management  of  any  variety  of  simple  dis- 
location of  the  ancle.  When  any  of  these  are 
resorted  to,  the  patient  is  in  great  danger  of 
being  deformed  for  the  remainder  of  his  life, 
and  this  too  after  enduring  a much  greater  de- 
gree of  suffering,  than  necessarily  arises  from 
the  nature  of  the  accident. 

2nd.  When  the  plan  which  the  author  has 
recommended  is  properly  conducted,  it  will  be 
found  that  the  injured  parts  may  be  kept  with 
great  facility  and  certainty  in  their  natural  posi- 
tion, and  the  cure  completed  in  a shorter  period, 
and  with  much  less  confinement,  than  when  any 
, of  the  usual  mechanical  contrivances  hitherto 
introduced  are  employed. 
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CHAP.  VI. 

Fracture  of  the  Patella. 

Sec.  1. — Causes^  Nature,  and  Symptoms  of 
Fracture  of  the  Patella, 

Fracture  of  the  patella  is  an  accident  which  Causes, 
is  frequently  met  with,  and,  like  the  fractures  of 
other  bones,  might  be  produced  by  blows,  falls, 
and  by  the  action  of  the  muscles  inserted  into 
it.  This  bone  has  not  the  appearance  of  one 
which  we  should  think  likely  to  be  broken  by 
the  force  of  the  muscles  ; but  this  is  found  to 
be  a very  frequent  cause  of  fracture  of  the 
patella.  Fractures  from  this  cause  do  not  hap- 
pen when  the  leg  is  fully  extended,  but  when  it 
is  slightly  bent,  so  that  the  patella  is  brought 
down  upon  the  end  of  the  femur,  and  is  acted 
upon  at  an  angle  by  the  muscles  attached  to  it. 

The  muscles  act  upon  it  when  in  this  situation, 
with  the  advantage  of  a lever,  and  when  they 
are  made  to  contract  violently,  the  patella  some- 
times snaps,  and  when  it  does  so,  the  fracture  is 
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Example. 


Sometimes 

comminuted. 


Compound. 


commonly  across  the  middle.  When  the  bone 
is  divided^  the  upper  portion  becomes  more  or 
less  retracted^  according  to  the  degree  of  lacer- 
ation which  the  capsular  ligament  and  the  ten- 
dons of  the  vasti  have  suffered. 

This  accident  often  takes  place  when  persons 
in  danger  of  falling  forward  attempt  to  recover 
their  balance  upon  the  limb.  A person,  for 
instance,  going  down  stairs,  may  place  the  heel 
upon  the  stair,  and  at  the  same  moment  throw 
the  body  forward  upon  the  limb  a little  bent, 
and  finding  that  the  foot  is  not  properly  upon 
the  stair,  he  instantly  contracts  the  extensor 
muscles  of  the  leg  violently  to  save  himself 
from  falling,  and  it  is  at  that  moment  that  the 
patella  snaps. 

Sometimes  the  bone  is  broken  into  many 
parts.  This  variety  of  fracture  is  commonly 
produced  by  a fall  upon  the  knee,  or  by  a 
severe  blow  upon  the  patella,  as  from  the  kick 
of  a horse. 

Fractures  of  the  patella  are  occasionally  com- 
pound, but  this  is  an  accident  which  1 have 
never  seen.  It  is  one  of  very  rare  occurrence. 
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The  transverse  fracture  is  the  most  common  Transverse 

most  common 

variety.  This  is  indicated  by  preternatural  mo-  —symptoms, 
tion^  when  the  base  and  apex  of  the  bone  are 
forced  in  opposite  direetions.  Commonly,  there 
is  more  or  less  separation  of  the  two  portions  of 
the  bone.  This  generally  exceeds  half  an  inch, 
and  sometimes  amounts  to  two  or  three  inehes. 

When  there  is  any  considerable  contraction  of 
the  upper  portion,  the  finger  readily  sinks  be- 
tween the  fractured  surfaces  as  far  as  the  in- 
teguments will  allow.  When  the  retraction  is 
very  slight,  the  keen  edges  of  the  fractured 
surfaces  may  be  readily  felt  through  the  skin. 

I 

The  fracture  produees  some  inflammation  in 
the  joint,  which  commonly  occasions  an  effu- 
sion, for  the  most  part  in  sufficient  quantity  to 
cause  the  integuments  to  project  over  the  breach 
of  continuity,  when  the  fractured  surfaces  are 
sufficiently  separated* 

Patients  rarely  suffer  much  constitutional  dis- 
turbance  from  this  injury. 

Fractures  of  the  patella  commonly  unite  by 
the  intervention  of  ligament.  There  are  some 
specimens  of  patellse,  the  fractured  surfaces  of 
which  it  is  said  have  united  by  bone,  but  I have 
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Difference  in 
the  degree  of 
power. 


not  seen  them.  Ligamentous  union  some- 
times holds  the  fractured  surfaces  so  closely 
together,  and  with  such  a degree  of  firmness, 
that  one  portion  cannot  be  perceptibly  moved 
without  the  other ; therefore  it  is  sometimes 
difficult  to  determine,  during  life,  as  to  the 
nature  of  the  union  by  which  the  opposing  sur- 
faces are  held  together.  It  is  of  little  conse- 
quence, however,  whether  the  bond  of  union 
be  bone  or  ligament,  provided  the  ligament 
holds  the  fractured  surfaces  close  together  ; but 
if  the  ligament  allows  of  great  separation,  the 
power  of  extending  the  limb  is  diminished,  and 
the  patient  is  apt  to  trip  and  fall  in  the  act  of 
walking,  and,  by  so  doing,  he  not  unfrequently 
breaks  the  other  patella. 

It  sometimes  happens  that  a person  with  a 
ligamentous  union,  allowing  the  two  portions  of 
bone  to  separate  from  three  to  four  inches,  is 
able  to  walk  without  difficulty,  though  in  other 
instances,  where  the  separation  is  not  greater, 
the  limb  cannot  be  straightened  by  the  action 
of  the  muscles.  I think  it  will  be  found  that  the 
difference  in  the  degree  of  power  which  ob- 
tains in  these  cases,  depends  upon  the  situation 
of  the  fracture.  The  nearer  the  fracture  is  to 
die  base  of  the  patella,  the  less  will  be  the 
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inconvenience  experienced  in  consequence  of 
extensive  separation  of  the  upper  and  lower 
portions,  and  the  nearer  to  the  apex  the  frac- 
ture occurs,  the  greater  will  be  the  difficulty  in 
extending  the  limb,  when  the  upper  portion  is 
similarly  retracted. 


Sec.  2. — Common  Modes  of  2^ eating  Frac- 
tures of  the  Patella. 

The  surgeon  should  bear  in  mind,  that  the  re- 
traction of  the  upper  portion  of  a fractured 
patella,  is  occasioned  by  the  extensors  of  the 
leg ; and,  as  the  rectus  muscle  has  a great  share 
in  producing  the  retraction,  we  should  take 
care  to  relax  this  muscle,  in  order  to  weaken  its 
action  as  much  as  possible,  consistently  with 
the  comforts  of  the  patient.  With  this  view, 
when  we  are  called  upon  to  manage  a fracture 
of  the  patella  in  the  recent  state,  we  should 
place  the  patient  in  bed,  with  the  trunk  consi- 
derably raised  upon  pillows,  as  upon  an  in- 
clined plane.  The  limb  should  be  straightened, 
and  placed  upon  a straight  plane,  inclining  con- 
siderably towards  the  body.  The  origin  and 
insertion  of  the  rectus  being  thus  approximated, 
sedative  lotions  should  be  applied  to  the  knee, 
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Indications. 


and  if  necessary  leeches,  and  the  bowels  should 
be  kept  free  by  the  operation  of  aperients. 
This  treatment  soon  removes  the  inflammation 
sufficiently  to  allow  of  the  application  of  me- 
chanical means  for  the  purpose  of  keeping  the 
fractured  surfaces  in  close  approximation. 

The  particular  indications  which  should  be 
attended  to  in  the  management  of  these  cases, 
when  the  parts  are  brought  into  that  condition, 
which  enables  them  to  bear  the  influence  of 
apparatus,  are  as  follow : — -1  st.  To  keep  the  limb 
in  the  straight  position.  2nd.  To  flex  the  ex- 
tensor muscles  of  the  leg.  3rd.  To  keep  down 
the  upper  portion  of  the  patella,  by  resisting 
the  action  of  the  muscles  attached  to  it ; and 
4th.  To  keep  up  the  lower  portion  of  the  pa- 
tella. All  these  indications  should  be  answered, 
without  obstructing  materially  the  circulation  of 
the  limb.  As  the  first  and  second  of  these 
indications  are,  as  far  as  1 know,  always  an- 
swered by  the  usual  plans  of  treatment,  I have 
to  remark  only  upon  the  third  and  fourth. 

The  first  point  of  inquiry  then  is,  how  far 
the  action  of  the  muscles  which  tend  to  retract 
the  upper  portion  of  the  patella  is  resisted  by 
the  mechanical  contrivances  now  in  common 
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use.  Several  methods  have  been  resorted  to 
for  this  purpose.  In  all  the  plans  that  I have 
seen^  with  one  exception,  there  is  something 
placed  round  the  limb  immediately  above  the 
patella,  which  acts  as  a girth,  and  consequently 
. impedes  the  circulation,  in  proportion  to  the 
degree  of  tightness  with  which  it  is  applied. 
This  circular  will  have  but  little  effect  in  pre- 
venting the  retraction  of  the  upper  portion,  if 
it  be  not  acted  upon  in  some  way  calculated  to 
prevent  it  from  being  forced  up  the  thigh, 
before  that  portion  of  the  bone  which  it  is  in- 
tended to  keep  down.  Surgeons  have,  there- 
fore, found  it  expedient  to  attach  to  this  cir- 
cular, something  which  is  made  to  act,  either 
directly  or  indirectly,  upon  some  part  of  the 
limb  below  the  patella. 


V 


One  method  of  treating  fractures  of  the  pa- 
tella, consists  in  placing  a circular  bandage 
round  the  limb,  immediately  above  the  upper 
portion  of  the  patella,  and  another  below  the 
head  of  the  tibia.  These  two  circulars  are  con- 
nected together,  by  a piece  of  bandage  carried 
under  both  on  each  side  of  the  limb.  Each  of 
these  lateral  pieces  is  intended  to  be  tied  suffi- 
ciently tight  to  resist  the  action  of  the  muscles 
attached  to  the  patella.  The  spiral  application 
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Remark. 
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of  a roller  round  the  limb  is  advised,  for  the 
purpose  of  supporting  the  soft  parts,  which 
would  otherwise  become  much  swollen. 

When  this  plan  is  resorted  to,  the  principal 
resistance  to  retraction  is  made  by  the  head  of 
the  tibia  and  the  inner  condyle  of  the  femur. 
My  readers  will  perceive  that,  when  the  lateral 
pieces  are  drawn  tight,  their  action  tends  to 
approximate  the  two  circulars  ; but  as  the  dia- 
meter of  the  lower  circular,  when  applied,  is  too 
small  to  allow  it  to  pass  up  over  the  condyles, 
the  upper  circular  must  be  drawn  down,  and 
with  it  the  upper  portion  of  the  bone.  When 
the  circulars  are  thus  acted  upon  by  the  lateral 
pieces,  no  very  great  retraction  of  the  base  of 
the  bone  can  take  place. 

I object  to  this  method  of  treatment — 1st. 
Because  of  the  great  pain  and  swelling  which 
it  unnecessarily  occasions  in  the  knee.  2ndly. 
Because  the  upper  portion  of  the  bone  cannot 
be  kept  down  with  a sufficient  degree  of  nicety ; 
and,  3rdly.  Because  it  does  not  support  the 
lower  portion  of  the  patella,  which,  when  not 
acted  upon  by  some  force  below,  recedes  towards 
the  head  of  the  tibia. 
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It  might  be  said,  that  by  raising  the  lower 
circular  above  the  head  of  the  tibia,  so  that  it 
might  press  upon  the  tendon  of  the  patella, 
support  would  be  given  to  the  lower  portion  of 
the  bone,  and  that,  in  this  way,  the  third  objec- 
tion which  I have  mentioned  might  be  got  over; 
but,  upon  further  reflection,  it  will  be  seen  that 
this  would  give  rise  to  an  evil  as  great,  if  not 
greater,  than  that  which  it  would  be  intended  to 
obviate.  The  lower  circular  so  placed,  would 
act  upon  the  ligament  of  the  patella,  and  de- 
press it  between  the  condyles  of  the  femur  and 
head  of  the  tibia ; and,  consequently,  instead  of 
forcing  up  the  lower  portion  of  the  patella  to- 
wards the  upper  portion,  it  would  have  the 
effect  of  causing  it  to  recede  in  proportion  to 
the  curve  which  the  lower  circular  gives  to  the 
ligament,  by  acting  upon  its  anterior  surface. 
Hence,  it  appears  to  me,  that  the  objections 
which  1 first  started,  remain  in  full  force. 

Sir  Astley  Cooper  recommends  us  to  place  a 
circular  round  the  limb,  above  the  upper  portion 
of  the  patella  (see  Fig.  1),  as  in  the  plan  which 


Supposed  ob- 
jection— an- 
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plan. 
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1 have  just  described  ; but,  instead  of  making  the 
head  of  the  tibia  form  the  point  of  resistance, 
he  refers  it  to  the  foot.  This  he  does  by  means 
of  a roller,  vrhich  is  fastened  on  one  side  to  the 
circular,  and  then  carried  down  to  the  foot, 
round  which  it  is  passed,  and  then  brought  up 
again,  and  confined  to  the  circular  on  the  other 
side  of  the  limb.  There  is,  also,  in  this  mode 
of  treatment,  a bandage  passed  round  the  leg  in 
a spiral  manner,  to  prevent  the  tumefaction 
which  the  circular  above  the  knee  would  other- 
wise occasion.  The  roller  is  not  extended  over 
the  knee,  where  the  patient  sometimes  suffers 
much  in  consequence  of  the  obstruction  which 
is  given  to  the  return  of  the  blood  by  the  cir- 
cular placed  above  the  joint.  This  is  a great 
evil,  and  one  which  cannot  be  easily  avoided, 
when  this  mode  of  treatment  is  strictly  ad- 
hered to. 

I do  not  see  that  the  patella  is  better  sup- 
ported by  this  mode  of  treatment,  than  by  that 
recommended  by  Sir  E.  Home.  The  objec- 
tions which  I have  advanced  against  Sir  E. 
Home’s  plan,  I also  hold  against  this  advised  by 
Sir  A.  Cooper.  (See  page  485J. 


Mr.Mogridge’s 

plan. 


Another  method  of  treating  fractures  of  the 
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patella  has  been  lately  introduced  by  Mr.  Mog- 
ridge^  of  Devon,  by  which  one  of  the  objections 
mentioned  in  the  two  former  plans  is  got  over. 
The  Fig,  2,  is  a skecth  of  the  apparatus  which 

Fig.  2. 


Fig.  3. 


he  employs,  and  F\g,  3,  the  same  applied  as 
for  a fracture  of  the  knee-pan.  That  part  of 
the  instrument  which  presses  upon  the  base  of 
the  patella,  is  made  of  highly-tempered  steel, 
under  which  is  placed  a leather  strap,  and  under 
this  a hard-stuffed  cushion. 


When  the  apparatus . is  used,  one  part  of  it  Application, 
is  placed  above  the  upper  portion  of  the  patella, 
and  the  other  below  the  head  of  the  tibia  ; and 
then  by  means  of  the  screw,  a,  these  two  parts 
are  approximated,  and  the  upper  portion  of  the 
patella  is  brought  down.  It  does  not  appear 
that  it  was  Mr.  Mogridge’s  intention  to  act 
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upon  the  lower  portion  of  the  bone  at  all  ; for, 
he  says,  that  the  head  of  the  tibia  and  the  con- 
dyl  es  of  the  femur,  should  receive  the  pressure 
of  the  lower  part  of  the  apparatus,  and  conse- 
quently we  may  infer,  that  those  must  form  the 
principal  resistance  to  the  action  of  the  exten- 
sor muscles  of  the  leg,  through  the  medium  of 
the  apparatus.  He  says  nothing  about  the  pro- 
priety of  supporting  the  lower  portion  of  the 
patella ; and,  from  what  he  has  stated,  it  would 
seem  that  he  was  not  aware  of  its  importance. 
Indeed,  as  far  as  I know,  this  indication  has 
been  overlooked  by  every  surgeon  who  has 
written  upon  fractures  of  the  patella. 

Remarks.  I am  sorry  to  say,  that  I do  not  think  this 

ingenious  invention  will  be  found  generally  use- 
ful. However  well  applied,  there  is  danger  of 
its  giving  rise  to  inflammation,  or  sloughing,  or 
both,  immediately  above  the  base  of  the  patella. 
I say  one  or  the  other,  or  both  of  these,  because, 
sometimes,  inflammation  is  produced  by  pres- 
sure, and  at  others,  a part  of  the  integuments  is 
destroyed,  without  being  preceded  by  inflamma- 
tion ; but  inflammation  ultimately  comes  on, 
and  obliges  the  surgeon  to  remove  the  pressing 
body  by  which  the  slough  was  occasioned. 


I may  take  this  opportunity  of  remarking, 
that  it  is  expedient  to  be  always  on  our  guard 
in  applying  pressure  so  as  to  act  upon  a bone 
covered  by  little  more  than  the  common  in- 
teguments, even  if  the  pressing  body  be  softly 
padded;  and  if  the  pressing  body  be  hard,  as 
is  the  case  in  Mr.  Mogridge’s  instrument,  and 
exerts  its  influence  upon  a small  space  only,  we 
are  in  great  danger  of  producing  sloughing,  even 
if  the  pressure  be  continued  but  for  a few  days. 

I think  the  following  objections  might,  with  Objections, 
propriety,  be  stated  against  Mr.  Mogridge’s 
apparatus.  1st.  The  bearing  which  it  produces 
above  the  patella  is  confined  to  so  small  a space 
that  it  would  be  likely  to  produce  some  serious 
mischief  in  the  majority  of  cases.  2ndly.  It 
does  not  support  the  lower  portion  of  the 
bone  so  as  to  keep  the  ligament  of  the  patella 
in  a state  of  gentle  extension.  3dly.  If  the  ap- 
paratus were  applied  in  such  a manner  as  to  act 
upon  the  lower  portion,  the  principal  point  of 
resistance  made  to  the  extensors  of  the  leg 
would,  in  this  case,  be  thrown  upon  the  apex  of 
the  patella,  which,  in  all  probability,  could  not 
be  borne,  without  injuring  the  integuments  by 
which  it  is  covered.  Further  trials  of  Mr. 
Mogridge’s  apparatus,  will,  I am  disposed  to  be- 
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lieve^  be  found  to  justify  the  remarks  whieh  I 
have  felt  it  my  duty  to  mention. 


Sec.  3. — The  Author's  Mode  of  treating  Frac- 
tures of  the  Patella. 

When  I first  turned  my  attention  to  the  consi- 
deration of  fractures  of  the  patella,  it  appeared 
to  me  that  it  would  be  advisable  to  act  upon 
the  base  of  the  patella,  and  also  upon  a consi- 
derable portion  of  the  muscles,  whose  aetion 
tends  to  retract  it ; which  I conceived  might  be 
done  by  a modified  pressure,  kept  up  by  some 
apparatus  contrived  for  the  purpose.  This 
should  be  accomplished  without  subjecting  the 
other  museles  of  the  limb  to  the  influence  of 
painful  pressure,  and  without  producing  any 
great  interruption  to  the  circulation  of  the  limb. 

With  a view  to  act  upon  the  base  of  the  patella, 
and  at  the  same  time  upon  the  lower  ends  of  the 
extensors  of  the  leg,  I contrived  a wide  pad,  a, 
(see  Fig.  1,  p.  493 J with  straps  b,  so  attached, 
that  those  which  confine  the  pad  to  the  limb, 
might  allow  of  being  buckled  in  such  a manner 
as  to  compress  the  lower  ends  of  the  four  mus- 
cles inserted  into  the  |;atella,  against  that  part 
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Fig.  1. 


of  the  thigh-bone,  over  which  they  are  situated. 
But  to  do  this  without  compressing  the  other 
muscles,  or  interrupting  the  circulation,  it  was 
necessary  that  these  straps  should  pass  over 
some  unyielding  material  placed  at  the  back  of 
the  limb.  Whatever  is  used  for  this  purpose, 
should  be  wide  enough  to  keep  the  straps  from 
pressing  laterally,  so  as  to  give  inconvenience 
to  the  patient.  The  leg  and  thigh-pieces  of 
• apparatus  used  for  compound  fracture  of 
the  leg,  &c.,  offered  themselves  to  my  notice, 
as  proper  to  keep  the  straps  passed  round  the 
limb  from  pressing  unduely  upon  any  of  the 
muscles  which  do  not  act  upon  the  upper  por- 
tion of  the  bone ; and  also  to  keep  them  from 
acting  upon  the  vessels  and  nerves.  They  have 
likewise,  the  effect  of  fixing  the  limb  in  the 
straight  position,  and  at  the  same  time  possess 
a form  upon  which  the  limb  lies  easily. 
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The  lower  ends  of  the  muscles  inserted  into 
the  base  of  the  patellj^  being  gently  compressed, 
and  the  limb  fixed  in  the  straight  position,  the 
next  point  was  to  resist  the  action  of  the  mus- 
cles more  effectually  than  can  be  done  by  mode- 
rate pressure.  This  could  only  be  accomplished 
by  operating  upon  the  base  of  the  patella,  in  a 
line  with  the  limb.  The  upper  portion  of  the 
patella  must  be  brought  down  to  its  natural 
situation  upon  the  condyles,  and  fixed  there,  by 
making  some  other  part  of  the  limb  form  a 
point  of  resistance. 

The  head  of  the  tibia  and  the  condyles  of 
the  femur,  first  offered  themselves  as  eligible 
parts  for  the  resistance  which  it  is  necessary  to 
give  to  these  muscles  in  the  longitudinal  direc- 
tion, in  order  to  keep  down  the  base  of  the  pa- 
tella ; but  reflection  convinced  me  that  I could 
not  make  them  answer  the  purpose,  without 
counteracting  in  a great  measure  another  indi- 
cation, which  is  to  prevent  the  apex  of  the  pa- 
tella from  receding  towards  the  head  of  the 
tibia.  The  only  point  left,  therefore,  for  effec- 
tually opposing  the  extensor  muscles  of  the  leg, 
was  the  sole  of  the  foot.  I accordingly  had  a 
strap,  c,  attached  to  the  pad  intended  to  lie 
above  the  patella  in  such  a manner,  and  of  suf- 
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ficient  length,  to  allow  of  being  carried  round 
the  sole  of  the  foot,  and  brought  up  and  buckled 
on  the  other  side.  This  strap  is  passed  over  the 
foot-board  of  the  apparatus,  opposite  the  base 
of  the  tibia,  and  is  thus  prevented  from  pro- 
ducing uneasy  pressure  upon  the  soft  parts  of 
the  foot,  and  is  at  the  same  time  kept  in  its 
proper  situation  by  loops,  under  which  it  passes 
at  the  sides  of  the  shoe. 

The  next  object  was  to  give  a proper  support 
to  the  apex  of  the  patella,  so  as  to  prevent  it 
from  receding  from  the  upper  portion,  as  this  is 
drawn  down  by  that  part  of  the  apparatus  al- 
ready mentioned.  It  occurred  to  me  that  this 
might  be  done  by  another  pad,  placed  below 
the  patella.  This  pad  should  be  confined  with 
circular  straps,  h,  sufficiently  tight  to  make  it 
act  upon  the  apex  of  the  bone  when  forced 
upward.  This  pad  being  properly  constructed, 
I had  to  connect  the  upper  and  lower  pads,  so 
that  the  fractured  surfaces  might  be  brought 
into  and  retained  in  proper  apposition.  This 
I have  succeeded  in  accomplishing  by  means  of 
strong  web  straps,  c,  attached  to  the  upper, 
and  buckles  of  the  proper  size  to  receive  the 
straps,  fixed  to  the  lower  pad. 
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Application. 


By  the  use  of  this  contrivance,  fractures  of 
the  patella  might  be  better  managed  than  by 
the  employment  of  any  other  means  with  which 
I am  acquainted.  Every  indication  which  I 
have  noticed,  as  proper  to  be  attended  to  in  the 
treatment  of  fractures  of  this  bone,  might  be 
more  effectually  answered,  and  at  the  same 
time,  those  evils  which  are  observed  to  occur 
under  the  common  modes  of  treatment  might 
be  more  easily  avoided. 


When  we  apply  this  apparatus,  the  limb 
should  be  placed  upon  a splint,  (Fig,  2) 


Fig.  2. 

which  should  have  a foot-board,  b,  attached  to 
it,  for  the  purpose  of  keeping  the  foot  upright, 
which  is  done  by  means  of  a bit  of  bandage 
passed  round  it  and  the  foot ; and  also  to  assist 
in  steadying  the  lower  part  of  the  limb  upon 
the  splint.  The  lower  end  of  the  splint,  with 
the  limb  resting  on  it,  should  be  raised  and 
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supported  in  an  elevated  position,  so  that  it 
may  incline  towards  the  trunk.  The  back  and 
shoulders  should  also  be  raised  by  means  of 
pillows.  The  assistant  should  then  be  directed 
to  push  down  the  base  of  the  patella  to  its  pro- 
per situation,  and  confine  it  there  with  the 
fingers,  while  the  surgeon  applies  that  part,  c, 
of  the  apparatus  intended  to  fix  it.  The  large  Large  pad. 
pad  used  for  this  purpose  should  be  placed  upon 
the  front  of  the  thigh,  with  its  narrowest  end 
just  above  the  base  of  the  patella.  The  lateral 
straps,  d,  should  be  carried  round  the  back  of 
the  limb  over  the  splint,  and  brought  up  and 
buckled  so  as  to  make  tbe  pad  bear  firmly  upon 
the  front  of  the  thigh.  This  being  done,  the 
long  strap,  e,  attached  to  the  narrow  end  of  the 
pad,  should  be  carried  round  the  sole  of  the 
foot  over  the  foot-board,  and  brought  up  and 
buckled  on  the  other  side  with  a sufficient  de- 
gree of  firmness  to  keep  the  upper  portion  of 
the  patella  in  its  proper  situation. 

The  surgeon  should  now  place  the  small  Small  pad. 
pad,/*,  below  the  apex  of  the  bone,  and  confine 
it  to  the  limb  in  this  situation  by  means  of  the 
lateral  straps,  which  should  be  passed  round 
the  back  of  the  leg  over  the  splint,  and  buckled 
moderately  close.  The  two  pads  should  now 
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Four-tailed 

bandage. 


be  confined  together  by  means  of  the  web 
straps^  and  the  corresponding  buckles,  with  a 
sufficient  degree  of  firmness  to  hold  the  frac- 
tured surfaces  in  contact. 

f 

A strip  of  linen,  h,  the  width  of  three  fingers, 
and  split  at  the  ends  so  as  to  make  a four-tailed 
bandage,  should  now  be  applied.  The  unsplit 
part  of  this  should  be  placed  between  the  pads, 
with  the  upper  and  lower  edges  a little  under 
the  corresponding  ends  of  the  pads.  Two  of 
the  tails  should  now  be  carried  round  the  back 
of  the  limb  over  the  splint,  and  lightly  tied  to 
the  corresponding  tails  on  the  outer  side  of  the 
knee  close  to  the  splint.  The  object  of  this 
bandage  is  to  give  gentle  support  to  the  integu- 
ments covering  the  front  of  the  knee.  It  also 
tends  to  prevent  the  anterior  edges  of  the  frac- 
tured surfaces  from  separating,  while  the  pos- 
terior edges  remain  in  contact.  The  foot  should 
be  confined  to  the  foot-board,  and  the  upper 
end  of  the  splint  to  the  thigh,  by  means  of 
common  linen  rollers. 

When  the  apparatus  is  properly  adjusted,  and 
the  inflammation  sufficiently  subdued,  the  pa- 
tient need  not  remain  in  bed  ; he  may  sit  upon 
the  bed,  or  get  up  and  sit  upon  a sofa,  with  the 
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injured  limb  resting  upon  the  sofa,  or  sit  upon 
a chair  with  the  limb  upon  another  chair  of 
equal  height ; he  should  not  be  allowed  to 
hang  the  limb  down  till  the  union  is  completed. 

A woman,  admitted  into  St.  Thomas’s  Hos-  Case, 
pital,  under  the  care  of  Mr.  Green,  had  the 
apparatus  applied  three  or  four  days  after  the 
accident.  The  limb  was  kept  raised  upon 
pillows  for  a few  days.  The  woman  was  then 
permitted  to  dress  and  sit  upon  her  bed  with 
the  apparatus  on,  which  she  continued  to  do 
daily  till  the  apparatus  was  removed,  which  was 
at  the  expiration  of  about  five  weeks  from  the 
time  of  the  accident.  At  this  time  the  frac- 
tured surfaces  were  found  closely  united  toge- 
ther by  the  intervention  of  ligament. 

The  fracture  was  transverse,  produced  by  a 
fall,  and  the  separation  of  the  fractured  surfaces 
was  considerable  previous  to  the  application  of 
the  apparatus. 
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Anatomy^ 


CHAP.  VII. 

Fractures  of  the  Clavicle. 

Sec.  1. — Causes,  Nature,  and  Symptoms  of 
Fractures  of  the  Clavicle, 

The  clavicle  is  that  bone  whiclijin  man,  is  found 
between  the  sternum  and  the  scapula.  It  is 
~ something  of  the  form  of  an  italic  S,  and  is 
connected  at  one  end  to  the  upper  part  of  the 
sternum,  and  at  the  other  to  the  scapula,  by 
means  of  ligaments,  which  confine  the  motions 

of  the  clavicle  within  certain  limits.  An  inter- 

» 

articular  cartilage  is  found  between  the  sternal 
end  of  the  clavicle  and  the  sternum,  which 
devides  the  joint  into  two  cavities,  each  having 
a corresponding  synovial  membrane.  This  car- 
tilage is  thin  in  the  centre,  and  thick  at  the 
edges,  and  allows  the  clavicle  to  move  freely 
in  all  directions,  as  far  as  the  ligaments  will 
permit  it.  This  joint  forms  the  centre  to  the 
motions  of  the  shoulder. 
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The  connexion  of  the  clavicle  to  the  acromion 
of  the  scapula,  is  by  means  of  a capsular  liga- 
ment and  several  accessary  ligaments.  The 
ligaments  which  confine  the  scapular  portion 
of  the  clavicle  to  the  coracoid  process  of  the 
scapula,  are  the  conoid  and  the  trapezoid. 
These  ligaments  limit  the  motions  of  the  scapula 
upon  the  clavicle,  and  connect  these  bones 
firmly  together. 

The  use  of  the  clavicle  is  to  keep  the 
shoulder  off  from  the  chest,  in  order  to  give 
greater  scope  to  the  motions  of  the  humerus. 
It  does  not  immediately  assist,  as  some  suppose, 
in  keeping  the  shoulder  up.  I cannot  perceive 
that  it  has  any  influence  in  this  respect,  in  any 
other  way  than  by  giving  attachment  to  mus- 
cles which  assist  in  suspending  the  limb.  The 
shoulder  is  kept  raised  to  its  natural  situation 
altogether  by  the  action  of  muscles,  and,  if 
those  muscles  which  have  an  influence  in  doing 
this  lose  their  power  of  contraction,  the  posi- 
tion of  the  shoulder  is  immediately  altered. 

I had  an  opportunity  sometime  since,  of  veri- 
fying this  observation,  in  the  case  of  a young 
woman,  admitted  into  St.  Thomas’s  Hospital, 
under  Mr.  Green.  When  I first  came  to  this 
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person,  I was  much  struck  at  her  singular  ap- 
pearance. The  shoulders  had  fallen  so  low, 
that  they  were  deprived,  in  a great  measure,  of 
their  natural  roundness,  and  she  complained  of 
having  lost  the  power  of  raising  the  arms  to  the 
head — in  short,  when  unassisted,  I observed 
that  she  could  scarcely  carry  the  humerus  from 
the  side.  Upon  examining  the  parts,  I found 
that  the  scapula  was  turned  upon  its  axis,  and 
was  altogether  thrown  out  of  its  natural  rela- 
tive situation.  The  superior  costa  projected 
forward  ; the  posterior  occupied  the  situation 
natural  to  the  superior,  and  the  anterior  pro- 
jected backward.  The  muscles  destined  to  sup- 
port the  point  of  the  shoulder  were  thrown  out 
of  their  natural  line  of  action  ; and  were,  there- 
fore, unable  to  sustain  the  shoulders  at  their 
proper  degree  of  elevation.  The  relative  posi- 
tion of  the  scapula  and  humeri,  as  the  arms 
hung  by  the  sides,  was  precisely  that  which 
they  assume  naturally  when  the  arms  are  raised 
above  the  head  ; and,  while  each  scapula  and 
humerus  continued  thus  relatively  placed  with 
/ respect  to  each  other  and  the  side,  the  deltoid 

muscle  could  not  act  so  as  to  raise  the  arm.  In 
continuing  my  investigation,  I discovered  that 
the  antagonising  muscle  to  the  deltoid,  namely, 
the  serratus  magnus,  on  each  side,  had  lost  its 
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power  of  action,  and  that  the  paralytic  state  of 
these  muscles  was  the  cause  of  the  malposition 
of  the  shoulders,  and  of  her  inability  to  raise  the 
hands  to  the  head.  The  superior  costa  of  the  sca- 
pula and  the  humerus  approached  to  a straight 
line,  by  a simultaneous  movement,  when  the 
deltoid  was  thrown  into  action,  and  consequently 
the  arm  was  elevated  only  in  a very  slight  de- 
gree. In  order  to  ascertain  that  the  loss  of  power 
in  these  two  muscles  allowed  of  the  unnatural 
position  of  the  shoulders,  by  which  the  arms 
were  rendered  almost  useless,  I placed  each 
scapula  in  its  natural  situation,  and  then  pressed 
with  my  fingers  upon  the  posterior  angle,  so  as 
to  produce  that  influence  upon  the  base  of  the 
scapula  which  is  naturally  produced  by  the 
serratus  magnus ; and  now  I observed  that  the 
shoulder  had  assumed  its  natural  roundness,  and 
the  patient  was  able  to  raise  the  arm  and  carry 
it  over  the  head,  with  almost  as  much  facility 
as  any  one ; but  the  moment  the  antagonising 
influence  produced  by  my  fingers  was  with- 
drawn, the  shoulders  dropped,  and  the  arms 
became  as  useless  as  before. 

Fractures  of  the  clavicle  are  produced  by  ex- 
ternal  violence,  such  as  falls  upon  the  point  of 
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the  shoulder,  falls  upon  the  hand,  blows  upon 
the  bone  itself,  &c. 

Simple  fractures  of  the  clavicle  are  not  at- 
tended with  danger  to  the  life  of  the  patient. 
The  line  of  division  varies  in  these  as  in  the 
fractures  of  other  bones.  Sometimes  the  frac- 
ture is  accompanied  with  but  little  injury  to  the 
soft  parts.  Sometimes  the  internal  laceration  is 
extensive,  and  now  and  then  the  fracture  is 
compound,  hut  this  variety  is  very  rare. 

When  a fracture  of  the  claviele  exists  in  a 
recent  state,  the  patient  cannot  raise  the  arm  of 
the  injured  side  to  the  head  without  pain  ; and, 
in  some  severe  cases,  is  unable  to  do  so  at  all. 
Crepitus  may  be  produced  with  facility,  when 
the  fractured  ends  are  brought  into  apposition, 
by  rotating  the  point  of  the  shoulder.  There  is 
commonly  more  or  less  displacement ; but,  when 
the  fracture  is  transverse,  this  is  occasionally  so 
slight,  that  I have  known  the  fracture  over- 
looked, and  the  injury  treated  as  a bruise  of 
the  soft  parts.  When  displacement  exists,  it 
might  be  easily  discovered,  by  drawing  the 
finger  along  the  upper  and  anterior  surface 
of  the  bone.  In  fractures  near  the  scapular  end. 
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the  displacement  is  usually  slight,  even  when 
the  bone  is  obliquely  divided ; but  in  those 
which  occur  in  the  middle  of  the  bone  or  near 
the  sternal  extremity,  it  is  generally  greats  dif- 
fering, however,  in  different  cases,  according  to 
the  direction  and  the  degree  of  obliquity  of  the 
fracture,  and  the  degree  of  internal  laceration 
by  which  it  is  accompanied.  When  a fracture 
near  the  scapular  end  is  attended  with  much 
displacement  of  the  fractured  ends  of  the  bone, 
we  may  conclude  that  the  laceration  of  the  softer 
textures  is  unusually  extensive. 


In  oblique  fractures  of  this  bone  the  line  of  Direction  of 

.....  n 1 1 1 • 1 Displacement. 

division  IS  generally  downward  and  inward  ; 
and  in  these  cases,  the  fractured  end  of  the  sca- 
pular portion  is  displaced  downward,  and  that 
of  the  sternal  portion  upward.  Now  and  then, 
however,  the  line  of  division  is  downward  and 
outward,  and  when  this  happens,  the  fractured 
end  of  the  sternal  portion  lies  below  that  of  the 
scapular  portion.  It  has  been  stated  that  the 
sternal  portion  retains  its  natural  relative  situa- 
tion, but  this  is  by  no  means  common  in  loose 
fractures.  The  fractured  end  of  this  portion  is, 
in  such  cases,  usually  more  or  less  elevated,  by 
the  action  of  the  clavicular  head  of  the  sterno- 
cleido-mastoideus  muscle. 


Indications. 
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Sec.  2. — Usual  Modes  of  Treatment. 

The  indications  to  be  answered  in  the  treat- 
ment of  fractures  of  the  clavicle,  accompanied 
with  displacement  are,  1st.  To  resist  the  action 
of  the  pectoralis  minor,  which  I am  disposed  to 
think  is  the  muscle  whose  action  principally 
tends  to  bring  the  shoulder  forwards,  by  some 
contrivance  which  might  be  made  to  keep  the 
shoulders  back  without  approximating  them, 
so  as  to  make  the  scapula  turn  upon  their  axes. 
2d.  To  raise  and  support  the  shoulder  on  the 
injured  side,  so  as  to  keep  the  scapular  portion 
of  the  clavicle  in  a natural  line  with  the  sternal, 
and  thereby  resist  the  force  of  gravity  and  the 
action  of  the  muscles,  by  which  it  is  forced  down- 
ward in  a line  with  the  long  axis  of  the  body. 
3d.  To  resist  the  united  action  of  the  pectoralis 
major  andlatissimusdorsi,and  other  forces  which 
tend  to  bring  the  arm  and  shoulder  to  the  side, 
by  some  means  calculated  to  keep  the  point  of 
the  shoulder  at  its  natural  distance  from  the 
chest.  These  three  indications  should  be  an- 
swered without  pressing  upon  the  broken  cla- 
vicle, and  without  giving  the  patient  more  in- 
convenience than  what  necessarily  arises  from 
the  confinement  of  the  limb. 


Now  let  us  see,  how  far  these  indications  are 
answered  by  the  means  usually  employed.  We 
will  take  up  first  the  stellated  bandage.  This 
is  nothing  more  than  a common  linen  roller 
applied  round  the  shoulders,  and  crossed  upon 
the  back,  so  as  to  represent  the  figure  go,  placed 
horizontally.  This  is  a very  simple  plan,  but 
unfortunately  it  is  too  simple  to  be  efficient. 
Those  who  attend  strictly  to  the  action  of  this 
bandage,  will  perceive  that  the  only  effect  it  can 
have,  is  that  of  keeping  the  shoulders  back. 
This  it  does  very  imperfectly,  for,  when  it  is  ap- 
plied tight  enough  for  this  purpose,  it  soon  gets 
upon  the  root  of  the  neck,  and  approximates 
the  points  of  the  shoulders  in  an  unnatural 
manner,  instead  of  simply  drawing  them  back- 
ward. The  points  of  the  shoulders  are  in  a 
great  measure  suspended  by  the  bandage  lying 
across  the  neck  ; an  evil  which  ought  to  be 
avoided,  because  it  tends  to  force  the  fractured 
parts  together  in  an  unnatural  line,  and  in  this 
way  to  give  rise  to  a deformed  union.  This' 
effect  of  the  bandage  upon  the  shoulders,  any 
surgeon  may  verify  at  pleasure,  by  having  it 
applied  upon  himself,  with  the  usual  degree  of 
tightness.  Again,  when  this  bandage  is  ap- 
plied firmly,  with  the  view  to  keep  the  shoul- 
ders from  advancing  forward,  it  soon  excoriates 
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the  edges  of  the  arm-pits,  so  that  the  patient  is 
unable  to  bear  its  operation  in  a manner  cal- 
culated to  be  of  service,  even  according  to  the 
intention  of  those  by  whom  it  is  employed, 
But  tliese  evils,  though  great  in  themselves,  are 
trifling  when  compared  to  that  which  I will 
now  mention.  This  bandage,  in  passing  round 
the  injured  shoulder,  presses  upon  the  scapular 
portion  of  the  broken  clavicle.  What  is  the 
mechanical  effect  of  this  upon  the  scapular  por- 
tion of  the  bone  ? Evidently  to  press  it  lower,  it 
possible,  than  it  was  drawn  by  the  action  of  the 
fibres  of  the  deltoid  muscle.  Hence  we  might 
infer,  that  if  the  fracture  should  not  be  attended 
with  much  laceration,  and  consequently  there 
should  appear  but  little  displacement,  we  have 
here  one  of  the  best  modes  of  treatment  that 
could  be  adopted,  if  our  intention  were  to  force 
the  fractured  surfaces  away  from  one  another, 
in  the  transvere  direction,  and  thus  to  produce 
deformity  of  the  bone.  I need  say  nothing  res- 
pecting the  necessity  of  taking  off  this  bandage 
frequently,  in  order  to  re-adjust  it,  nor  of  its  in- 
adequacy to  answer  other  indications,  enough 
having  been  stated,  to  show  that  it  is  a mode  of 
treatment  which  ought  not  to  be  recommended. 

The  other  two  plans  most  recommended,  are 


I 


509 


the  mode  of  bandaging,  advised  by  Desault, 
and  the  contrivance  mentioned  in  Sir  Astlcy 
Cooper's  vv^ork  on  Dislocations,  which  I am 
told  was  invented  by  a German,  whose  name  I 
am  not  acquainted  with. 

Desault’s  plan  was,  to  place  in  the  arm-pit  a 
graduated  hair  or  flock  cushion,  five  or  six 
inches  long,  and  about  three  inches  thick  at  the 
base.  Two  strings  were  attached  to  the  corners 
of  the  base  of  the  cushion.  These  strings  were 
carried  across  the  back  and  breast,  and  made  to 
meet  upon  the  opposite  shoulder,  where  they 
were  tied,  with  a view  to  keep  the  base  of  the 
cushion  close  up  in  the  arm-pit.  The  cushion 
being  thus  placed  in  the  arm-pit,  and  the  fore- 
arm bent,  Desault  carried  the  elbow  forward, 
upward  and  inward,  pressing  it  forcibly  against 
the  breast.  An  assistant  supported  the  arm  in 
this  position,  while  the  surgeon  placed  one  end 
of  a single-headed  roller,  nine  yards  long,  in  the 
arm-pit,  and  then  applied  the  bandage  over  the 
upper  part  of  the  arm  and  round  the  body,  to 
the  same  situation.  The  arm  and  trunk  were 

s 

in  this  manner  covered  by  the  roller,  as  far 
down  as  the  elbow,  drawing  the  bandage  more 
tightly  the  nearer  it  approximated  to  the  bend 
of  the  arm.  Another  roller,  nine  yards  long, 
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was  then  applied,  commencing  by  placing  one 
end  under  the  opposite  arm-pit,  whence  it  was 
carried  across  the  breast  over  a compress,  placed 
along  the  fractured  bone,  then  down  behind 
the  shoulder  and  arm,  and,  having  been  passed 
under  the  elbow,  it  was  again  brought  up  and 
carried  over  the  sound  shoulder,  round  which 
it  was  passed,  in  order  to  fix  the  first  turn. 
Desault  then  conveyed  the  roller  across  the 
back  to  the  arm-pit,  where  it  first  began.  The 
same  plan  was  repeated  till  all  the  roller  was 
spent.  The  bandages  were  secured  by  pins, 
whenever  they  promised  to  be  useful,  and  the 
patient’s  hand  supported  in  a sling. 

This  plan  answered  the  indications  which 
have  been  pointed  out,  but  not  without  press- 
ing upon  the  scapular  portion  of  the  clavicle. 
There  are,  however,  some  objections  to  this 
plan,  which  I think  it  my  duty  to  mention.  It 
will  be  observed,  that  Desault  employed  two 
rollers,  each  nine  yards  long.  Now  I have  no 
objection  to  the  quantity  of  bandage  merely  ; 
but  the  objection  which  I entertain,  arises  from 
this  length  of  roller,  applied  to  a part  which  is 
constantly  in  motion.  This  circumstance  occa- 
sions the  rollers  to  get  loose  very  soon  after 
they  are  applied,  and  renders  it  necessary  that 
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they  should  be  taken  off  and  re-adjusted  fre- 
quently. Besides  this  evil,  it  might  be  noticed, 
that  if  any  single  turn  of  the  rollers  gives  pain, 
we  have  often  no  way  of  relieving  the  patient, 
without  removing  and  re-adjusting  them.  From 
this  we  may  infer,  that  Desault’s  plan  is  at- 
tended with  much  trouble  ; and  if  we  go  a little 
further,  we  shall  perceive  that  this  trouble  is 
not  followed  by  adequate  advantages.  Why  ? 
Because,  as  the  rollers  get  loose,  the  shoulder  is 
drawn  into  that  situation  which  it  would  oc- 
cupy if  no  bandage  were  employed.  I object 
also  to  the  application  of  a compress,  thus 
bound  upon  the  fractured  bone,  as  unnecessary, 
and  because  it  may  be  productive  of  much  evil. 
Compresses  thus  applied  often  produce  ulcera- 
tion, and  sometimes  sloughing  of  the  integu- 
ments over  the  fractured  ends  of  the  bone. 

The  German  apparatus  depicted,  as  applied, 
in  Sir  Astley  Cooper’s  work  on  Dislocations, 
and  which  is  much  used  in  our  Flospitals,  may 
appear  at  first  view  to  offer  every  thing  that  is 
necessary,  with  the  exception  of  a sling,  for  the 
treatment  of  fractures  of  the  clavicle  ; but  its 
operation  is  attended  with  a very  serious  evil, 
w hich  seems  to  have  been  overlooked  or  at- 
tributed to  some  other  cause.  The  padded 
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Useful  in 
cases. 


strap  which  is  passed  round  the  shoulder/ 
presses  upon  the  scapular  end  of  the  frac- 
tured clavicle,  and  assists  the  fibres  of  the  del- 
toid muscle,  in  no  trifling  degree,  in  displacing 
that  portion  of  the  bone.  In  almost  every  in- 
stance in  which  I have  seen  this  apparatus 
employed,  the  fracture  has  united  with  consi- 
derable deformity.  Fractures  which  would  do 
well  by  the  application  of  a simple  sling  alone 
properly  adjusted,  are  in  danger  of  uniting  with 
much  displacement  of  the  fractured  ends,  under 
the  operation  of  this  contrivance.  This  appa- 
ratus keeps  the  shoulders  back  very  well,  but 
not  without  pressing  upon  the  scapular  end  of 
the  clavicle. 

Though  I cannot  recommend  the  use  of  this 
apparatus  for  fractures  of  the  clavicle  generally, 
there  is  one  variety  of  fracture  of  the  bone,  in 
which  it  might  be  used  with  impunity  ; I mean 
fractures  which  divide  the  bone  in  a direction 
downward  and  outward.  In  these  cases,  by  in- 
creasing the  thickness  of  the  pad,  where  it  lies 
in  the  axilla,  and  keeping  the  elbow  to  the  side, 
it  might  be  employed  with  more  advantage 
than  any  contrivance  with  which  I am  ac- 
quainted. 
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I also  feel  pleasure  in  being  able  to  state, 
that  I know  of  nothing  so  effectual  as  this  ap- 
paratus, in  cases  of  dislocation  of  the  scapular 
end  of  the  clavicle  upwards,  which  is  not  an 
unfrequent  accident.  The  pressure  of  the  strap, 
passed  round  the  shoulder,  upon  the  scapular 
end  of  the  clavicle,  which  proves  so  injurious 
in  the  management  of  a very  large  majority  of 
the  fractures  of  this  bone,  is  here  of  the  greatest 
benefit ; and  if  the  surgeon  will  assist  the  ope- 
ration of  the  apparatus,  by  increasing  the  thick- 
ness of  the  pad  in  the  axilla,  and  by  keeping 
the  elbow  to  the  side,  he  will  find  no  difficulty 
in  maintaining  the  scapular  end  of  the  clavicle 
in  its  natural  relative  position. 


Sec.  3. — Authors  Mode  of  Treatment. 

Various  trials,  in  which  I particularly  noticed 
the  operation  of  the  modes  of  treatment  which 
I have  detailed,  convinced  me  that  they  fell  far 
short  of  the  advantages  which  I had  been  led 
to  expect  from  them.  I was,  therefore,  induced 
to  investigate  the  principles  upon  which  the 
treatment  of  fractures  of  the  clavicle  ought  to 
be  founded  ; and,  having  ascertained  these  to 
my  own  satisfaction,  I at  once  discovered  the 
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Description. 


Pad  for  the  in- 
jured side. 


causes  of  failure^  and  now  attempted  to  contrive 
a plan  of  bandaging  the  shoulders,  so  as  to 
answer  all  the  indications  which  I have  ob- 
served, and  at  the  same  time  to  avoid  all  those 
evils  which  the  surgeon  has  to  contend  with 
when  he  adopts  any  of  the  common  means. 
The  plan  which  occurred  to  me,  and  to  which 
I have  had  recourse  in  public  and  private  for 
about  eight  years,  I shall  now  endeavour  to 
describe. 

The  apparatus  consists  of  two  pads  composed 
of  thick  flannel,  covered  with  soft  linen  or 
calico,  and  of  portions  of  linen  or  calico  without 
padding.  The  pads  must  be  wide  enough  to 
take  in  the  points  of  the  shoulders,  and  suffi- 
ciently long  to  pass  nearly  round  them.  The 
width  for  an  adult  is  about  six  inches,  more  or 
less,  according  to  the  size  of  the  shoulder. 
Care  should  be  taken  that  each  pad  is  wide 
enough  to  take  in  the  point  of  the  shoulder  to 
which  it  is  applied,  and  not  so  wide  as  to  press 
injuriously  upon  the  broken  clavicle. 

The  pad  which  is  intended  for  the  injured 
side  (Fig,  I J,  should  be  composed  of  three 
layers  of  thick  flannel,  to  the  surface  of  which 
should  be  attached  a roll  of  flannel,  «,  about 
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five  inches  long,  and  one  inch  and  a half  thick. 
This  roll  of  flannel  is  intended  to  lie  under  the 
arm,  having  three  layers  of  flannel  intervening 
between  it  and  the  axilla,  where  the  pad  is  ap- 
plied. The  three  layers  of  flannel,  and  the  roll 
of  flannel  having  been  cut  out  and  properly 
tacked  together,  should  be  covered  with  soft 
linen  or  calico,  and  now  a portion  of  linen 
roller,  b,  about  twelve  or  fourteen  inches  longer 
than  the  pad,  and  of  the  same  width,  should  be 
laid  upon  it  on  that  side  to  which  the  roll  of 
flannel  is  attached,  and  firmly  sewed  to  it  within 
half  an  inch  from  the  side  edges,  and  within 
about  an  inch  from  the  ends.  When  the  por- 
tion of  bandage  is  properly  placed,  each  end 
projects  beyond  the  pad  about  six  or  seven 
inches.  To  this  pad  is  sewed  three  other  por- 
tions of  linen,  c,  rf,  e,  the  uses  of  which  will 
presently  appear. 
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Pad  for  the 
sound  side. 


Application. 


The  pad  for  the  sound  side  (Fig.  2).  is  made 
of  two  layers  of  thick  flannel,  covered  with 


Fig.  2, 


h 


linen  or  calico.  This  pad,  also,  has  sewed  to  its 
surface  a portion  of  bandage,  «,  of  the  same 
size  and  length  as  that  attached  to  the  pad 
intended  for  the  injured  side,  and  has  one  por- 
tion of  narrow  roller,  attached  to  it  trans- 
versely. 

The  remaining  portions  of  this  extemporary 
apparatus  consist  of  a sling  made  of  a common 
' pocket-handkerchief,  two  pieces  of  common 
linen  or  calico  roller,  and  a piece  of  linen  or 
calico  about  eight  inches  wide,  and  long  enough 
to  extend  round  the  chest  over  the  arm,  so  that 
it  might  be  tied. 

/ 

In  applying  these  pads,  we  commence  by 
placing  the  thick  part  of  that  intended  for  the 
injured  side  in  the  axilla,  (Fig.  1,  a),  taking 
care  that  the  pad,  throughout  its  length,  is 
underneath  the  wide  portion  of  bandage,  at™ 
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tached  to  it^  and  by  which  it  is  confined.  Wc 
then  approximate  the  two  loose  ends  of  this 
portion  of  bandage  behind  the  shoulder^  and 
there  tie  them  closely  (Fig.  3,  a)^  so  that 


the  point  of  the  shoulder  may  be  covered  by 
the  pad.  Having  proceeded  so  far,  the  sur- 
geon  should  apply  the  other  pad  round  the  op- 
posite shoulder,  but  more  loosely.  He  should 
then  take  one  of  the  portions  of  linen  which 
he  had  procured,  of  the  width  of  a common 
roller,  and  introduce  it  double,  beneath  the  two 
circular  portions  in  the  situation  seen  at, 
and  direct  an  assistant  to  place  his  hands  upon 
the  points  of  the  shoulders,  and  push  them 
back  ; the  surgeon  being,  at  the  same  time, 
placed  behind  the  patient,  with  his  knee  against 
his  back,  should  now  pass  one  end  of  the  roller 
through  the  loop  formed  at  the  double,  and  then 
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tie  it  to  the  other  with  a sufficient  degree  of 
firmness,  to  prevent  the  shoulders  from  being 
drawn  forward,  which,  as  I have  said,  I believe 
is  mainly  accomplished  by  the  small  pectoral 
muscles. 

The  roll  of  flannel  attached  to  the  pad  for  the 
injured  side,  serves  as  a fulcrum  to  the  hume- 
rus, which  is  made  to  act  as  a lever,  in  the 
manner  which  will  presently  appear,  for  the 
purpose  of  resisting  that  action  of  the  pecto- 
ralis  major  and  latissimus  dorsi  wdiich  tends  to 
approximate  the  arm  to  the  side. 

If  the  padded  bandage  be  not  wide  enough 
to  take  in  the  point  of  the  shoulder  on  the  in- 
jured side,  it  will  either  slide  down  the  arm 
when  acted  upon  by  the  portion,  h,  which  keeps 
the  shoulders  back,  or  will  slide  off  upon  the 
scapular  portion  of  the  clavicle,  and  thus  produce 
the  evil  which  we  have  complained  of,  as  oc- 
curring when  either  the  German  apparatus  or 
stellated  bandage  is  used.  In  order  to  prevent 
this,  it  is  not  only  necessary  that  the  padded 
bandage  should  be  made  in  proportion  to  the 
size  of  the  shoulder,  but,  also,  that  it  should  be 
tied  round  the  shoulder  rather  firmly. 
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There  are  three  other  ends  of  bandage  hang- 
ingfrom  the  padded  portion.  ( See  Fig, 515.) 
These  are  added,  for  the  purpose  of  assisting  to 
keep  the  pad  more  steadily  upon  the  point  of  the 
shoulder,  oiF  which  it  might  otherwise  some- 
times slip,  even  if  the  pad  be  made  as  wide  as 
is  necessary,  to  give  it  its  proper  bearing.  Two 
of  these  ends,  c,  d,  Fig.  1,  are  carried  round 
the  upper  part  of  the  arm,  on  the  injured  side, 
so  as  to  meet  behind,  where  they  are  tied 
(see  Fig.  3,  c.)  ; the  other,  e.  Fig.  1,  is  car- 
ried across  the  back,  and  is  tied  to  the  corres- 
ponding one  which  proceeds  from  the  pad 
placed  round  the  opposite  shoulder,  as  is  seen 
at,  J,  Fig.  3.  These  ends  of  bandage,  thus  con- 
fined together,  have  the  effect  of  preventing 
the  pad  from  slipping  up,  so  as  to  press  upon 
the  broken  clavicle  injuriously,  and  also  of 
guarding  it  from  slipping  down  the  arm,  so  as 
to  render  it  less  efficacious  in  keeping  the  shoul- 
der in  its  place. 

The  next  part  that  claims  our  attention,  is  the 
portion  of  bandage  which  acts  upon  those  that 
encircle  the  shoulders,  so  as  to  keep  the  shoul- 
ders back.  This  cross-piece,  (b,  Fig.  3J  being 
tlrawn  tight,  if  left  to  itself,  gradually  rises  to- 
wards the  neck,  and,  in  proportion  as  it  rises,  it 
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has  the  effect  of  causing  the  shoulders  to  ap- 
proximate in  the  same  way  as  the  common 
stellated  bandage.  This  alteration  in  the  rela- 
tive position  of  the  shoulders,  has  sometimes 
the  effect  of  forcing  the  scapular  portion  of  the 
clavicle  out  of  its  proper  apposition  with  the 
sternal  portion,  and  must,  therefore,  be  avoided. 
The  evil  here  alluded  to,  may  be  eai4ly  pre- 
vented, by  placing  another  piece  of  bandage, 
e.  Fig.  3,  the  one  which  we  are  now  consi- 
dering, upon  the  cross-piece,  J,  and  fastening 
it  round  the  chest.  This  piece  should  be  car- 
ried round  the  cross  back-piece,  and,  after 
having  been  brought  into  contact,  and  fastened 
just  below  the  cross  back-piece,  the  two  ends 
should  be  passed  round  the  chest,  and  tied  to- 
gether in  front.  From  the  configuration  of  the 
chest,  it  might  be  presumed  that  this  piece  of 
bandage  would  gradually  advance  towards  the 
upper  part  of  the  chest,  and  thus  allow  the  cross 
back-piece  to  rise  up  upon  the  neck,  as  much  as 
it  would  if  no  means  were  employed  to  keep  it 
down.  This,  indeed,  would  happen,  were  it 
not  for  the  antagonising  operation  of  another 
portion  of  bandage,  the  uses  of  which  I shall 
presently  mention. 

We  have  now  got  over  the  evils  arising  from 
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the  use  of  the  German  apparatus,  and  also 
those  produced  by  the  application  of  the  stel- 
lated bandage,  without  losing  any  of  the  ad- 
vantages proposed  to  be  gained  by  their  em- 
ployment. By  the  plan  which  I have  intro- 
duced, as  far  as  it  has  been  now  described,  the 
shoulders  can  be  kept  back  without  bearing 
upon  the  injured  clavicle,  without  twisting  the 
scapular  portion  out  of  its  natural  relative  situa- 
tion with  the  sternal,  and  without  producing 
any  excoriation  of  the  parts  which  receive  tlie 
pressure  of  the  pads. 

The  next  indication  w^hich  demands  our  at- 
tention  is  the  elevation  of  the  shoulder,  which 

must  be  raised  sufficiently  to  bring  the  sea- 

\ 

pular  portion  of  the  bone  into  a natural  line 
with  the  sternal.  This  might  be  done  by 
means  of  a common  pocket-handkerchief  sling, 
/,  Fig.  3,  the  middle  of  which  should  be  placed 
under  the  elbow,  and  the  ends,  carried  obliquely 
across  the  back  and  chest  (see  Figs,  3 & 4^, 
should  be  made  to  meet  upon  the  opposite 
shoulder,  where  they  should  be  tied  upon  a pad 
with  a sufficient  degree  of  tightness  to  raise  the 
shoulder  of  the  injured  side  as  high  as  the  par- 
ticular condition  of  the  fracture  may  require. 
When  the  sling  is  applied  in  the  common  way, 
ks  pressure  upon  the  broken  clavicle  not  only 
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gives  pain^  but  tends  very  much  to  occasion  a 
deformed  union  of  the  bone.  By  the  mode 
which  I have  recommended^  these  evils  are 
effectually  got  over^  and  the  shoulder  is  sup- 
ported at  its  proper  degree  of  elevation  with 
facility  and  ease. 


The  arm  to  be 
kept  to  the 
side. 


We  have  now  discovered  means  for  keeping 
the  shoulder  back,  and  raising  it  without  press- 
ing at  all  upon  the  injured  bone;  and,  in  so 
doing,  have  succeeded  in  answering  two  indi- 
cations ; but  there  is  a third  that  requires  our 
attention,  if  we  wish  to  bring  the  case  to  a 
favourable  issue.  I have  said  that  the  pecto- 
ralis  major  and  latissimus  dorsi  muscles  are 
much  concerned  in  approximating  the  shoulder 
and  arm  unnaturally  to  the  side,  by  which  the 
fractured  ends  of  the  clavicle  are  made  to  over- 
lap. The  action  of  these  muscles  must,  there- 
fore, be  resisted.  Now,  the  reader  will  see 
more  clearly  the  use  of  the  roll  of  flannel  at- 
tached to  the  pad  for  the  injured  side.  This 
roll  of  flannel  is  used  of  sufficient  thickness  to 
keep  the  arm  off  from  the  side  ; but,  as  the  hu- 
merus moves  freely  in  the  glenoid  cavity  of  the 
scapula,  it  has  but  little  effect  upon  the  point  of 
the  shoulder  when  the  arm  is  suffered  to  hang 
loosely  by  the  side,  or  even  when  the  shoulder 
is  raised  by  means  of' the  sling;  but  we  can 
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easily  make  it  efficacious,  by  causing  the  hu- 
merus to  act  upon  it  as  a lever  upon  a fulcrum. 

Suppose  the  roll  of  flannel  to  be  thick  enough, 
as  it  always  should  be,  to  throw  the  hume- 
rus oft'  from  the  side  of  the  chest ; then,  the 
moment  you  press  the  humerus  to  the  side,  you  5 

act  upon  the  point  of  the  shoulder  with  a long 
lever,  the  fulcrum  to  which  is  the  roll  of  flannel 
in  the  arm-pit.  Thus,  the  point  of  the  shoulder 
might  be  carried  off  to  a natural  distance  from 
the  side  with  the  greatest  facility,  and  the  frac- 
tured ends  of  the  bone  prevented  from  over- 
lapping. We  have,  therefore,  only  to  keep  the 
arm  in  this  situation,  and  we  shall  find  our  third 
and  last  indication  most  effectually  answered. 

This  is  done,  by  placing  the  wide  piece  of  linen 

or  calico  round  the  body  over  the  lower  part  of 

the  arm,  in  the  manner  seen  in  Figs.  3 and  4,  | 

and  tying  it  rather  firmly  in  front,  at,  a.  Fig.  4.  I 


Fiff.  4. 
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Recapitulation. 


One  end  of  this  wide  bandage^  before  it  is  fas- 
tened to  the  other,  should  be  carried  under  that 
portion  of  bandage  which  was  previously  passed 
round  the  chest  (see  e,  Fig.  3,  and  h,  Fig.  4)^ 
and  used  for  the  purpose  of  preventing  that 
portion,  which  lies  across  the  back,  from  riding 
up  upon  the  neck.  The  connexion  of  these 
two  portions  of  the  apparatus,  in  the  manner  1 
have  mentioned,  has  two  advantages.  The  wide 
portion,  which  is  employed  to  keep  the  arm  to 
the  side,  and  which,  in  some  measure,  also  sup- 
ports the,  fore-arm  when  thus  connected  with 
the  other,  prevents  it  from  sliding  up  upon  the 
chest  in  a way  which  would  occasion  it  to  get 
loose  and  inefficient,  and  at  the  same  time  the 
portion  of  bandage,  which  is  used  to  keep  down 
the  piece  placed  across  the  back,  operates  so  as 
to  support  that  which  keeps  the  humerus  to  the 
side,  and  prevents  it  from  slipping  down,  and 
loosing  its  hold  upon  the  fore-arm.  The  hand, 
which  should  not  be  used,  might  be  kept  in  a 
comfortable  position,  by  a bit  of  bandage  passed 
round  it,  and  fastened  to  the  two  portions  last 
described. 

This  mode  of  treatment,  then,  for  fractures  of 
the  clavicle,  requires  two  pads  properly  fitted 
up,  three  loose  portions  of  bandage,  and  a 
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sling.  The  pad  for  the  injured  side  has  five 
ends  of  bandage  hanging  to  it,  and  that  for 
the  sound  side  only  three.  There  is  a piece  of 
linen  roller  to  act  upon  these,  so  as  to  keep  the 
shoulders  back  ; another  to  keep  this  in  its 
proper  situation  ; and  a third,  a wide  piece  of 
cloth,  to  keep  the  lower  end  of  the  humerus  to 
the  side.  This  piece  should  be  applied  over 
the  sling  and  tacked  to  it,  for  the  purpose  of 
being  retained  in  its  proper  situation. 

I have  now  given  a description  of,  and  de- 
tailed the  mode  of  applying,  the  different  parts 
of  the  extemporary  apparatus,  which,  for  the 
want  of  a better  name,  I call  a clavicle-bandage  ; 
and  1 have  endeavoured  to  put  the  reader  in 
possession  of  the  operation  of  this  bandage, 
when  properly  made  and  applied.  This  mode 
of  treatment,  which  1 recommend  with  great 
confidence,  may  at  first  appear  complicated;  but 
I am  not  aware  that  any  part  can  be  with  pro- 
priety omitted. 

There  is  yet  one  point  respecting  the  band- 
age to  which  I wish  to  call  your  attention,  and 
which,  in  my  estimation,  is  one  of  no  trifling 
nature  ; I allude  to  the  facility  with  which  the 
surgeon  may  increase  or  diminish  the  action  of 


Action  easily 
regulated. 
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any  one  or  more  of  its  parts,  without  deranging 
the  whole,  or  even  without  the  necessity  of  re- 
moving a single  portion.  For  instance,  suppose 
you  find,  after  you  have  applied  the  apparatus, 
that  the  injured  shoulder  advances  a little  too 
much,  you  have  only  to  tie  that  portion  which 
confines  the  shoulders  back  a little  tighter,  in 
order  to  bring  the  shoulder  back  as  far  as  may 
be  necessary,  without  the  trouble  of  untying 
any  other  part ; again,  if  you  perceive  that  the 
scapular  portion  is  not  quite  so  much  elevated 
as  the  sternal,  you  have  only  to  shorten  the 
sling,  and  this  evil  will  be  immediately  removed ; 
or  if  you  observe  any  overlapping  of  the  fractured 
ends,  you  will  find  that,  by  drawing  the  broad 
piece  of  linen  placed  round  the  body  over  the 
arm  rather  closer,  this  derangement  of  the  frac- 
tured ends  will  be  remedied.  If  you  find  that 
it  is  not,  you  may  be  sure  that  the  roll  of  flan- 
nel placed  in  the  axilla,  is  not  sufficiently  thick 
to  prevent  the  humerus  from  pressing  against 
the  side ; and  you  must,  therefore,  increase  its 
thickness,  before  the  circular  body-piece  of  linen 
can  be  made  to  have  its  due  effect.  To  do  this, 
it  is  advisable  to  remove  the  padded  portion 
from  the  injured  shoulder.  But  this  is  a degree 
of  trouble  arising  from  want  of  attention  in  the 
first  instance,  and  which  may,  with  proper  care, 
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be  easily  prevented.  When  superintending  the 
construction  of  this  apparatus^  the  surgeon 
should  well  consider  the  size  of  his  patient^ 
and  remember  that  the  roll  of  flannel  intended 
to  act  as  a fulcrum^  should  always  be  sufficiently 
thick^  to  throw  the  arm  off  somewhat  from  the 
side^  and  to  prevent  it  from  pressing  against 
the  side  under  the  action  of  the  portion  of 
linen  by  which  it  is  confined. 

I 

The  clavicle-bandage  once  properly  applied, 
enables  the  surgeon  to  resist  the  action  of  all 
those  powers  which  tend  to  produce  displace- 
ment, and  puts  the  fractured  bone  entirely 
under  his  control,  without  being  productive  of 
any  of  those  evils  which,  I have  endeavoured  to 
show,  arise  from  the  usual  modes  of  treatment. 

I 

I am  not  prepared  to  say  that  every  fracture  of 
the  clavicle,  treated  in  the  manner  which  I have 
thought  it  expedient  to  advise,  admits  of  being 
united  without  deformity ; but,  I am  fully  con-  - 
vinced  that,  if  such  cases  should  occur,  they 
will  be  found  very  rare.  I have  had  this  band- 
age in  use  now  about  eight  years,  and,  in  the 
course  of  this  time,  I have  used  it  in  a large 
number  of  cases,  many  of  which  have  occurred 
in  St.  Thomas’s  Hospital.  The  results  of  these 
cases  have  been  very  satisfactory  to  myself,  and 
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Case. 


to  those  surgeons  by  whom  the  treatment  was 
witnessed.  The  surgeon  may  rest  assured  that^ 
if  he  will  take  care  to  see  that  the  diiferent 
parts  are  properly  made^  properly  applied,  and 
properly  managed,  the  operation  of  the  bandage 
will  not  deceive  him.  Let  him  try  it  in  the 
worst  cases,  after  all  other  means  have  failed — 
for  this  is  the  way  to  prove  the  value  of  any 
new  contrivance — I say  let  him  try  it  after  all 
other  means  have  failed,  and  he  will  then  have 
proof,  from  his  own  experience, of  the  command 
which  it  gives  him  over  the  fractured  bone  , 
the  facility  with  which  the  treatment  is  con- 
ducted, and  the  comparative  degree  of  comfort 
with  which  it  might  be  worn. 

I will  mention  one  case  by  way  of  illus- 
tration. 

A powerful  man  received  a blow  on  the  point 
of  his  shoulder,  which  produced  a loose  ob- 
lique fracture  of  the  clavicle,  dividing  it  near 
the  middle.  I saw  this  man  on  the  fourteenth 
day  after  the  accident.  At  this  time  the  sur- 
geon in  attendance,  had  tried  all  the  means  in 
common  use,  and  also  an  invention  of  his  own, 
without  being  able  to  keep  the  fracture  in  any 
thing  like  tolerable  apposition.  The  man  had 
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suiFered  greatly  from  the  operation  of  the  plans 
which  had  been  adopted,  and  now  his  arm-pits 
were  much  excoriated.  The  fractured  ends  of 
the  bone  over-lapped  about  an  inch,  but  no 
union  had  taken  place.  I applied  the  padded 
bandage  in  the  manner  I have  described,  and 
at  the  end  of  three  weeks  from  this  time,  I had 
the  pleasure  to  find  that  the  bone  was  perfectly 
united,  and  so  even  and  natural  was  it  joined, 
that  at  the  expiration  of  twelve  months,  when 
the  superfluous  callus  was  absorbed,  it  could 
scarcely  be  discovered  by  a careful  examina- 
tion which  of  the  clavicles  had  been  broken. 
The  bandage  retained  its  situation  during  the 
uniting  process,  and  required  only  to  be  tight- 
ened from  time  to  time  as  the  linen  stretched 
under  the  strain  that  was  made  upon  it.  It 
Vi^as  worn  with  ease  to  the  patient,  and  the 
excoriated  parts,  being  properly  protected  from 
its  action,  soon  healed. 

Here  it  might  be  remarked,  that  a bandage 
which  allows  the  excoriated  edges  of  the  arm- 
pits  to  heal,  while  it  is  in  full  operation,  is  not 
likely  to  produce  excoriation  itself  unless  mis- 
applied. 
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Of  the  acro- 
mion. 


CHAP.  VIII. 

Fracture  of  the  Scapula. 

The  parts  of  this  bone  most  frequently  frac- 
tured, are  the  acromion,  the  neck,  and  the 
inferior  angle. 

When  the  acromion  is  broken  off,  the  round- 
ness of  the  shoulder  of  the  injured  side  is  lost, 
and,  part  of  the  attachment  of  the  deltoid 
muscle  being  separated,  the  head  of  the  os 
humeri  sinks  towards  the  axilla,  as  far  as  the 
capsular  ligament  will  permit.  On  carrying 
the  finger  along  the  spine  of  the  scapula,  a 
depression  is  felt  just  at  the  junction  of  the 
clavicle  with  the  acromion,  which  arises  from 
the  displacement  of  the  fractured  portion.  The 
distance  from  the  sternal  end  of  the  clavicle,  to 
the  extremity  of  the  shoulder,  is  diminished  on 
the  injured  side.  If  the  arm  be  forced  upward 
in  a line  with  the  chest,  the  rotundity  of  the 
shoulder  will  be  restored,  but  the  deformity 
returns  again,  as  soon  as  the  arm  is  sulfered  to 
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fall.  If  the  arm  be  rotated  while  it  is  raised^ 
crepitus  can  be  distinctly  perceived  at  the  point 
of  the  shoulder  and  along  the  superior  portion 
of  the  spine  of  the  scapula.  The  patient^  as 
soon  as  the  accident  has  happened,  feels  as  if 
his  arm  were  falling  off.  The  shoulder  drops 
with  a great  sense  of  weight,  and  the  patient 
feels  but  little  power  to  raise  the  limb. 

Fractures  of  this  part  of  the  scapula  may  Treatment, 
unite  by  bone,  but  they  generally  unite  by  the 
intervention  of  ligament,  in  consequence  of  the 
difficulty  which  exists  in  producing  adaptation, 
and  in  preserving  the  parts  in  a state  of  quie- 
tude during  the  period  required  for  union. 

The  os  humeri  should  be  raised  so  as  to  bring 
the  displaced  portion  of  the  fractured  bone  into 
its  proper  situation,  and  supported  so  as  to  pre- 
vent the  acromion  from  dropping.  The  deltoid 
muscle  should  be  relaxed,  which  may  be  done 
by  means  of  a cushion,  placed  between  the 
elbow  and  the  side  ; for  if  the  elbow  be  brought 
close  to  the  side,  the  broken  acromion  is  fur- 
ther separated.  The  arm  should  be  raised,  and 
the  elbow  carried  a little  backward,  and  then 
confined  by  a roller  passed  round  the  chest. 

The  limb  should  be  kept  firmly  fixed  in  this 
position  for  three  weeks. 

M m 2 
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Fracture  of  the 
neck  of  the 
scapula. 


Displacement. 


Symptoms. 


This  injury  divides  the  neck  of  the  bone  im- 
mediately opposite  the  notch  of  the  superior 
costa,  by  which  the  head  of  the  bone  be- 
comes detached,  and  falls  into  the  axilla.  The 
shoulder  drops,  and  there  is  a hollow  below 
the  acromion,  from  the  sinking  of  the  deltoid 
muscle.  The  head  of  the  os  humeri,  with 
the  head  of  the  scapula,  can  be  felt  in  the 
axilla. 

' 4 

The  degree  of  deformity  which  accompanies 
this  injury,  depends  upon  the  extent  of  lacera- 
tion of  a ligament,  which  passes  from  the  under 
part  of  the  spine  of  the  scapula  to  the  glenoid 
cavity,  and  which  is  not  generally  described  in 
anatomical  books.  If  this  be  torn,  the  glenoid 
cavity  and  the  head  of  the  os  humeri  fall  deeply 
into  the  axilla,  but  the  displacement  is  much 
less  if  this  remain  whole. 

The  diagnostic  marks  of  this  accident  are 
three: — 1st.  The  facility  with  which  the  parts 
are  replaced.  2dly.  The  immediate  fall  of  the 
head  of  the  bone  into  the  axilla,  when  the  ex- 
tension is  removed.  3rdly.  The  crepitus  which 
is  felt  at  the  extremity  of  the  coracoid  process 

of  the  scapula,  when  the  arm  is  rotated.  The 

\ 

best  method  of  discovering  the  crepitus,  is  for 
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the  surgeon’s  hand  to  be  placed  over  the  top  ot 
the  shoulder,  and  the  point  of  the  fore-finger 
to  be  rested  on  the  coracoid  process ; the  arm 
being  then  rotated,  the  crepitus  is  directly 
perceived  (provided  the  fractured  parts  be  in 
apposition),  because  the  coracoid  process  being 
attaehed  to  the  glenoid  cavity,  and  being  broken 
off  with  it,  although  itself  uninjured,  the  cre- 
pitus is  communicated  through  the  medium 
of  that  process,” 


The  treatment  of  this  fracture  consists  in  Treatment, 
attention  to  two  principles.  The  first  is  to 
carry  the  head  of  the  os  humeri  outwards,  and 
the  second  to  raise  the  glenoid  cavity  and  arm.” 

Both  these  indications  are  easily  effected  by  the 
employment  of  my  clavicle-bandage  (see  page 
514).  The  bandage  should  be  applied  in  the 
same  manner  as  in  fractures  of  the  clavicle, 
with  this  exception,  the  shoulder  will  not  re- 
quire to  be  carried  backward,  because  the 
clavicle  remains  entire,  nor  should  the  band- 
age be  made  so  wide  as  to  press  upon  the 
broken  portion  of  the  bone. 


The  time  required  for  recovery  in  these 
accidents,  in  the  adult,  is  from  ten  to  twelve 
weeks ; in  the  very  young,  all  the  motions  of 
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Fractures  of 
the  body  of  the 
bone. 


Treatment. 


Inferior  angle. 


the  limb  are  restored  in  a shorter  period^  but 
it  is  a long  time  before  the  limb  recovers  its 
strength.”  ^ 

Fractures  in  different  directions  through  the 
spine  and  body  of  the  bone  occasionally  occur. 
They  are  commonly  attended  with  crepitus^ 
and  are  for  the  most  part  easily  discovered. 

When  the  scapula  is  fractured  longitudi- 
nally or  transversely,  it  is  merely  necessary  to 
fix  the  arm  to  the  side  by  means  of  a bandage, 
which  includes  the  arm  from  the  shoulder  to 
the  elbow.  Thus  the  motions  of  the  shoulder, 
which  are  , only  concomitant  with  those  of 
the  arm,  are  prevented. 

^^When  the  inferior  angle  is  broken,  and  drawn 
downward  and  forward  by  the  serratus  major 
anticus,  the  scapula  must  be  pushed  towards 
the  fragment,  by  pushing  the  arm  itself  in- 
ward, downward  and  forward,  where  it  is  to  be 
kept  with  a roller.  The  fragment  is  also  to 
be  kept  backward  as  much  as  possible,  with 
compresses  and  a roller.  The  arm  is  to  be 
supported  in  a sling  ” 


Sir  A.  Cooper  on  Dislocations. 
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CHAP.  IX. 

s 

Fractures  of  the  Humerus. 

Sec.  1. — Causes^  Nature^  and  Symptoms, 

Fractures  of  the  humerus  may  take  place  from 
external  violence,  or  from  the  action  of  the  mus- 
cles of  the  limb.  When  they  occur  through 
the  neck  of  the  bone,  where  it  gives  attach- 
ment to  the  capsular  ligament,  it  is  sometimes 
difficult  to  ascertain  the  precise  nature  of  the^ 
injury.  In  these  cases  the  ligament  is  occa- 
sionally so  much  torn  as  to  allow  of  the  escape 
of  the  head  of  the  bone  from  the  glenoid  cavity 
of  the  scapula. 

Through  the  politeness  of  Mr.  Travers,  I had 
an  opportunity  of  witnessing  the  inspection  of 
the  shoulder  of  a man  who  had  the  neck  of  the 
humerus  fractured  by  a fall  ; and  the  parts  pre- 
sented the  following  appearances  : — The  head  of 
the  bone  was  broken  off  at  that  part  whfch,  in 
anatomical  language,  is  called  the  neck,  forced 


Fractures  of 
the  cervix. 


Case. 
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from  its  natural  situation,  and  was  found  lying 
in  the  axilla.  Both  tubercles  were  broken  from 
the  shaft  of  the  bone,  and  were  drawn  in  oppo-. 
site  directions.  The  shaft  of  the  bone  was 
drawn  up  by  the  action  of  the  muscles,  so  that 
its  upper  end  came  in  contact  with  the  acromion 
scapulae.  Though  two  months  had  elapsed  from 
the  time  of  the  accident,  there  was  not  the  least 
appearance  of  an  attempt  at  restoration.  The 
man  died  from  a rupture  of  the  heart,  and  the 
preparation  of  the  shoulder  may  now  be  in  the 
possession  of  Mr.  Travers. 

This  man  was  a patient  in  St.  Thomas’s  Hos- 
pital, where  I had  an  opportunity  of  seeing  him 
frequently  during  life,  and  of  observing  the 
symptoms  of  his  accident,  which  were  these : 
— The  least  attempt  to  raise  the  arm,  even  pas- 
sively, gave  him  great  pain.  The  upper  end  of 
the  shaft  of  the  bone,  occupying  the  natural 
situation  of  the  head,  prevented  the  deltoid 
muscle  from  falling  in,  so  as  to  present  the  usual 
appearances  of  fracture  of  the  neck  when  ac- 
companied with  much  laceration  of  the  soft, 
parts.  This  part  of  the  bone  could  be  dis- 
tinctly felt  through  the  muscles,  moving  when 
the  arm  was  rotated,  and  giving  the  same  kind 
of  sensation  to  the  fingers  as  when  the  head  of 
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the  bone  is  made  to  roll  under  them.  When 
the  bone  was  forced  up  against  the  acromion, 
and,  at  the  same  time,  rotated,  the  motion  gave 
great  pain,  but  was  not  accompanied  by  cre- 
pitus. When  the  bone  was  drawn  down  gently, 
and  then  rotated,  a crepitus  was  discovered, 
which  sometimes  gave  that  kind  of  sensation  to 
the  fingers  which  we  should  expect  to  expe- 
rience by  rotating  the  head  of  the  bone  in  a bed 
of  rough  pebbles.  A preternatural  fulness  was 
felt  in  the  axilla,  which  gave  the  sensation  of 
crepitus  when  pressed  towards  the  humerus,  at 
the  time  this  bone  was  rotated.  Considerable 
tension  continued  round  the  joint  to  the  period 
of  his  dissolution. 

The  cases  of  this  kind  that  have  fallen  under 
my  observation  have  occurred  in  old  people. 

Fractures  often  occur  immediately  below  the 
tubercles.  These,  when  complete,  are  usually 
easily  discovered.  When  the  fragments  are 
brought  in  a line,  and  the  head  of  the  bone 
fixed,  the  lower  portion  should  be  gently  raised, 
so  as  to  bring  the  ends  in  contact,  and  then,  by 
rotating  the  lower  fragment,  crepitus  may  be 
felt. 
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Occur  in  old 
people. 


Fractures  be- 
low the  tuber- 
cles. 
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At  ail  ages. 


Fracture  in  the 
middle. 


At  all  ages. 


Above  the  con- 
dyles. 


I have  seen  these  cases  in  the  young,  the  oid^ 
and  in  the  middle-aged. 

But  the  most  common  situation  of  fracture  of 
the  humerus  is  through  the  middle  of  the  bone. 
When  the  upper  portion  is  fixed,  crepitus  may 
be  felt  in  the  same  way  as  in  fractures  through 
the  bone  just  below  the  tubercles.  A joint-like 
motion  may  be  perceived  by  moving  the  lower- 
portion  in  different  directions. 

‘ Fractures  through  the  middle  of  the  bone  are 

common  at  all  ages. 

% 

Sometimes,  fractures  happen  immediately 
above  the  condyles.  The  appearances  in  these 
cases  are  the  same  as  those  of  dislocation  of  the 
ulna  and  radius  backward,  but  often  much  less 
strongly  marked.  Extension  removes  the  ap- 
pearances of  dislocation,  but  these  appearances 
return  as  soon  as  the  extension  is  discontinued. 
Usually  a crepitus  may  be  felt  when  the  fore- 
arm is  moved  so  as  to  produce  a rotatory  motion 
between  the  upper  and  lower  portions  of  the 
fracture. 


At  all  ages. 


This  accident  happens  at  all  periods  of  life ; 
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the  state  of  the  bone,  however,  renders  children 
much  more  liable  to  it  than  persons  more  ad- 
vanced in  age. 

Fractures  frequently  take  place  through  the 
inner  condyle.  The  fracture  usually  extends  in 
an  oblique  direction  from  the  trochlea  of  the  os 
humeri  to  just  above  the  inner  condyle.  The 
symptoms  of-  this  accident  are  thus  described 
by  Sir  Astley  Cooper  : — The  ulna  projects 
backward  from  having  lost  its  support.  If  the 
fore-arm  be  extended,  the  hand  becomes  twisted 
inward  towards  the  side  ; but  upon  flexion  these 
appearances  are  removed.'"  These  symptoms, 
with  the  crepitus  which  might  be  felt  upon 

bending  and  extending  the  arm,”  are  diagnos- 
tic of  this  injury. 

Fractures  of  the  outer  condyle  occasionally 
occur.  The  fracture  usually  extends  from  the 
trochlea  obliquely  outward  to  just  above  the 
outer  condyle.  Sometimes  a small  portion  of 
the  condyle  only  is  broken  off.  In  these  cases 
crepitus  may  be  felt  by  moving  the  fore-arm 
upon  the  humerus ; or  by  moving  the  condyle 
while  the  body  of  the  humerus  remains  fixed. 


Of  the  inner 
condyle. 


Of  the  outer 
condyle. 


In  taking  a general  survey  of  the  diagnostic 
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Displacement. 


Below  the  tu- 
bercles. 


marks  of  fractures  of  the  humerus^  as  they  oc- 
cur in  different  situations,  I have  confined  my- 
self to  the  enumeration  of  such  as  may  be  con- 
sidered pathognomonic.  The  usual  collateral 
symptoms  are  pain  and  swelling,  and  sometimes 
displacement. 

Fractures  of  the  humerus,  accompanied  with 
any  considerable  laceration  of  the  soft  parts, 
are  usually  attended  with  derangement  of  the 
fragments. 

When  the  fracture  passes  through  the  bone 
just  below  the  tubercles,  the  deformity  is  pro- 
duced by  the  action  of  the  pectoralis  major, 
latissimus  dorsi,  and  teres  major ; which,  being 
attached  to  the  lower  portion,  near  its  superior 
extremity,  draw  it  first  inward  and  then  upward. 
In  the  last  direction  it  is  powerfully  forced  by 
the  action  of  the  biceps,  coraco-brachialis,  and 
long  portion  of  the  triceps.  The  superior  por- 
tion will  be  directed  a little  outward  by  the 
action  of  the  supra-spinatus,  the  infra  spina- 
tus,  and  teres  minor,  which  make  the  head 
of  the  bone  perform  a rotatory  motion  in  the 
glenoid  cavity  of  the  scapula. 


Above  the  in- 


When  the  fracture  occurs  between  the  inser- 


0 


541 

I 

tioii  of  the  pectoralis  major  and  the  insertion 
of  the  deltoid  muscle^  the  inferior  portion  is 
first  drawn  outward^  and  then  upward  on  the 
external  side  of  the  superior.  The  cause  of 
this  position  of  the  fragments  is  evident.  The 
adductors  draw  the  upper  portion  to  the  chest ; 
and  those  muscles  which  arise  above,  and  are 
inserted  below  the  fracture,  draw  up  the  lower 
portion  on  the  outer  side  of  the  upper. 

Fractures  just  below  the  insertion  of  the 
deltoid  muscle,  are  often  attended  with  great 
derangement  of  the  fractured  ends.  The  del- 
toid muscle  raises  the  upper  portion  ; and  the 
lower  is  drawn  up  on  its  inner  side.  Sometimes 
the  fractured  surfaces  are  separated  considerably 
from  each  other.  In  a case  of  oblique  fracture 
that  has  lately  come  under  my  observation,  the 
distance  between  the  fractured  ends  of  the  bone 
allowed  the  finger,  carrying  the  integuments 
and  a portion  of  muscular  fibre  before  it,  to  lie 
between  them,  when  the  arm  hung  steadily  in 
the  bent  position  by  the  side. 

, Fractures  near  the  lower  end  of  the  bone, 
when  oblique,  are  subject  to  great  derangement 
of  the  lower  portion  ; but  when  transverse,  ^the 
displacement  is  not  so  great  as  in  other  situa- 
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Of  the  inner 
condyle. 


Of  the  outer 
condyle. 


Not  always  dis- 
placed alike. 


tions — an  effect  which  is  to  be  attributed  to  the 
greater  size  of  the  bone  at  this  part^  and  to  the 
retentive  power  of  the  muscles  arising  from  its 
surface. 

In  fractures  of  the  inner  condyle,  extending 
through  the  bone  in  an  oblique  direction,  the 
position  of  the  broken  portions  is  influenced  by 
the  position  of  the  ulna  with  respect  to  the 
humerus.  No  displacement  will  appear  when 
the  arm  is  bent,  but  in  the  extended  position 
the  displacement  will  be  evident. 

When  the  fracture  extends  obliquely  through 
the  outer  condyle,  the  broken  portion  may  be 
drawn  a little  backward  by  the  action  of  the 
anconeus. 

Though  I have  here  mentioned  the  more 
common  varieties  of  displacement  in  fractures 
of  the  humerus,  it  is  not  to  be  considered  that 
the  fractured  ends  will  alw^ays  be  found  de- 
ranged in  the  same  direction  even  in  fractures 
that  may  seem  to  be  similarly  situated.  It 
will  immediately  appear,  that  the  direction  in 
which  the  different  portions  become  displaced, 
is  greatly  modified  by  the  direction  which  the 
fracture  takes  ‘through  the  bone.  The  degree 


of  laceration  of  the  soft  parts  will  also  contri- 
bute to  influence  the  direction  of  the  fragments 
in  whatever  situation  the  fracture  may  occur. 
Suppose,  for  instance,  that  a fracture  extends 
obliquely  downward  and  inward  through  the 
lower  portion  of  the  bone,  what  would  be  the 
probable  direction  in  which  the  lower  fragment 
would  become  displaced  ? Would  it  be  drawn 
up  on  the  inner  side  of  the  upper  portion  ? 
Certainly  not ; because  the  fractured  surface  of 
the  upper  portion  lying  on  its  inner  side  w^ould 
prevent  the  muscles  from  drawing  it  up  in 
that  situation ; it  would  therefore  be  drawn  up 
on  the  outer  side  of  the  upper  portion,  inclining 
a little  forward  or  backward  at  the  seat  of 
injury,  according  to  the  degree  of  flexion  or 
extension  of  the  fore-arm,  and  the  degree  of 
laceration  of  the  soft  parts. 


Sec,  2. — The  usual  Mode  of  Treating  Frac- 
tures of  the  Humerus. 

In  the  treatment  of  fractures  of  the  humerus, 
the  curative  indications  which  require  to  be  an- 
swered by  mechanical  means  may  be  summed 
up  under  two  heads  : — 1st.  To  fix  the  fore-arm 
and  humerus  at  a right  angle,  so  that  any  mo- 
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tion  given  to  them  may  have  its  centre  in  the 
shoulder-joint.  2nd.  To  prevent  the  fragments 
when  once  placed  right  from  being  deranged 
by  the  involuntary  action  of  the  muscles,  or  by 
any  accidental  motion  passively  given  to  the 
limb  below  the  fractured  part. 

The  common  plan  of  treatment  consists  in 
the  application  of  four  padded  splints,  long 
enough  to  extend  from  the  shoulder  to  the 
elbow,  and  confined  to  the  limb  by  means  of 
tapes  or  a bandage  ; and  in  the  use  of  a sling  to 
support  the  fore-arm  at  a right  angle  with  the 
humerus. 

In  my  observations  upon  simple  fractures  of 
the  lower  extremity,  I endeavoured  to  shew, 
that  a principal  object,  in  the  treatment  of  these 
injuries,  should  be  to  fix  the  whole  limb  by 
some  unyielding  substance,  continued  from  one 
end  to  the  other.  Let  us  now  sec  how  far  the 
same  principle  will  apply  in  the  treatment  of 
fractures  of  the  humerus. 

Like  the  thigh-bone  to  the  pelvis,  the  hume- 
rus is  articulated  to  the  scapula  by  a ball  and 
socket-joint.  The  former  is  connected  to  the 
tibia  by  a joint  that  has  a hinge-like  motion  ; 
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and  in  this  respect  it  does  not  differ  from  the 
kind  of  joint  that  connects  the  humerus  to  the 
bones  of  the  fore-arm.  They  are  also  both 
acted  upon  by  powers  which  tend  to  displace 
the  fragments  of  a fracture  in  the  transverse  and 
in  the  longitudinal  direction.  Now,  as  these 
two  bones  are  connected  by  the  same  kinds  of 
joints  to  the  bones  above  and  below  them,  and 
as  they  are  both  liable,  from  the  action  of  mus- 
cles attached  to  different  parts  of  their  surfaces, 
to  be  displaced  in  various  directions  when 
broken,  we  may  ask  what  makes  the  great  dif- 
ference in  the  treatment  of  a fractured  humerus 
and  a fractured  femur  ? The  humerus,  it  will 
be  seen,  is  so  situated,  with  regard  to  the  other 
parts  of  the  body,  that  it  may  be  allow^ed  to 
hang  by  the  side  when  fractured ; and  that, 
when  placed  in  this  position,  the  gravity  of  the 
parts  below  the  fracture  serves  materially  to 
prevent  displacement  in  the  longitudinal  direc- 
tion. In  the  arm,  too,  the  muscles  are  so  thin 
that  splints  act  more  effectually  in  preventing 
lateral  derangement  of  the  fragments.  The 
thigh,  on  the  contrary,  is  so  placed,  that  it  can- 
not be  kept  in  a depending  state  during  the 
cure  of  a fractured  femur.  Here  we  see  that 
the  pendent  position  of  the  limb?  in  the  treat- 
ment of  a fractured  humerus,  is  lost  in  the 
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treatment  of  a fractured  thigh.  Again;  the 
muscles  surrounding  the  thigh-bone  are  so 
thick  and  powerful,  that  transverse  displace- 
ment is  easily  produced  ; and,  when  the  frac- 
ture is  attended  with  much  laceration,  this 
cannot  be  prevented  by  any  means  which  do 
not  fix  the  whole  limb.  Thus  we  see,  that  from 
the  position  of  the  arm  with  respect  to  the 
trunk,  and  from  the  thinness  of  its  muscles,  we 
derive  advantages  in  the  treatment  of  a frac- 
tured humerus,  from  which  we  should  conclude, 
even  without  a knowledge  of  the  fact,  that  the 
treatment  of  fractures  of  this  bone  is  far  more 
easy  than  the  treatment  of  fractures  of  the 
thigh. 

There  is  one  point,  in  the  consideration  of 
these  accidents,  which  applies  equally,  or  nearly 
so,  to  fractures  of  the  humerus,  treated  in  the 
common  way,  and  to  fractures  of  the  femur ; 
and  this  is  the  rotatory  motion  produced  in  the 
site  of  fracture,  by  powers  usually  independent 
of  the  muscles  of  the  limb.  This  our  curative 
means  should  prevent,  for  it  is  a matter  of  no 
trifling  nature  as  it  regards  the  ultimate  result. 
It  is  certainly  more  likely  to  take  place  in  a 
fractured  femur  than  in  a fractured  humerus^ 
from  the  greater  weight  and  greater  length  of 
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the  lower  limb  ; but  still  the  causes  which  pro» 
duce  it  in  the  one  will  also  tend  to  produce  it 
in  the  other.  The  short  splints  made  use  of  in 
the  treatment  of  fractures  of  the  humerus,  and 
frequently  in  the  treatment  of  fractures  of  the 
thigh,  have  no  power  to  prevent  this  motion 
from  taking  place.  This,  I think,  will  appear 
from  the  first  experiment  related  in  my  obser- 
vations on  fractures  of  the  femur.  (See  page 

297.; 

If  it  need  further  illustration,  it  may  be  Experiment, 
shown  by  two  circular  rods  of  any  given  length, 
with  two  of  their  ends  brought  into  contact  and 
surrounded  by  a piece  of  tube  just  large  enough 
to  admit  them.  If  we  take  the  projecting  end 
of  either  of  these  rods,  placed  as  I have  men- 
tioned, we  shall  find  that,  by  carrying  it  out  of 
a line  with  the  tube,  we  shall  move  the  rod 
which  projects  at  the  other  end  of  the  cylinder. 

But  if  we  place  the  whole  upon  a plain  surface, 
and  attempt  to  rotate  both  the  rods  by  the 
motion  given  to  one,  we  shall  perceive  that 
the  rod  to  which  an  impetus  is  given  rotates 
freely  within  the  calibre  of  the  tube,  while 
the  other  remains  at  rest.  Now,  a fractured 
arm  or  a fractured  thigh,  put  up  with  short 
splints,  is  placed  under  circumstances  very  simi- 
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lar^  as  far  as  it  regards  the  rotatory  motion  of 
the  rods  mentioned  in  this  experiment.  The 
only  difference  consists  in  the  slight  resistance 
which  the  muscles  give  to  the  rolling  of  the 
fragments^  in  consequence  of  their  being  placed 
. as  a soft  cushion  between  the  splints  and  the 
bone. 


Movement  of 
the  fractured 
ends. 


It  will  be  observed  that  the  rods  thus  situated 
cannot  be  moved  in  the  lateral  or  longitudinal 
direction^  and  very  little  in  the  angular  ; and^ 
supposing  them  to  be  prevented  from  separating 
as  they  lie  in  a straight  line^  we  can  only  pro- 
duce a rotatory  motion  between  them.  Here 
we  see  that  the  rods  can  move  in  any  consider- 
able degree  only  in  one  direction  ; but  the  short 
splints  surrounding  a broken  humerus  not  only 
do  not  prevent  the  rotatory  motion  to  which  the 
rods  are  subject,  but  they  allow  of  displacement 
in  three  directions,  lateral  or  transverse,  longi- 
tudinal, and  angular  : therefore,  we  should  infer 
that  a broken  humerus,  put  up  with  the  com- 
mon splints,  is  far  less  secure  from  the  effects  of 
passive  motion  accidentally  given  to  the  limb, 
than  two  straight  rods  whose  approximated  ends 
are  placed  within  a portion  of  tube  just  large 
enough  to  admit  them  easily. 
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Indeed,  if  we  lay  aside  for  a moment  the 
slight  effect  which  the  muscles  have  in  pre- 
venting displacement,  we  may  consider  a broken 
humerus,  put  up  with  common  splints,  to  be 
situated  like  two  straight  rods,  with  two  of  their 
ends  placed  in  contact  within  a portion  of  tube 
much  larger  than  is  sufficient  to  admit  them  ; 
and  which  therefore  allows  of  considerable  de- 
rangement of  the  approximated  ends,  as  well  as 
rotatory  motion  betw^een  them. 

From  what  I have  stated,  it  will  be  seen,  that 
the  muscles  may  oppose  the  derangement  of  the 
fragments  of  a fracture  in  three  w^ays  : — 1st, 
% the  attachment  of  their  fibres  round  the 
fractured  part.  2dly,  By  acting  as  a cushion 
between  the  splints  and  the  bone.  3dly,  Those 
muscles  which  arise  above  and  are  inserted 
below  the  fracture,  tend,  by  their  contraction, 
to  keep  the  fractured  surfaces  from  separating 
from  each  other,  as  long  as  the  soft  parts  remain 
entire. 

It  has  been  said  that,  while  the  muscular 
fibres  which  surround  the  fracture,  preserve  their 
attachment  at  the  seat  of  injury,  they  tend  to 
prevent  displacement  of  the  fractured  ends ; 
but  suppose  they  are  torn  through,  and  the 
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fracture  is  quite  loose,  will  the  support  which 
they  and  the  other  soft  parts  give  to  the  frac- 
ture^ as  a medium  between  the  splints  and  the 
bone,  be  sufficient  to  secure  the  fragments  from 
lateral  derangement — especially  if  the  fracture 
' be  oblique  ? Certainly  not.  What,  then,  will 
become  of  the  third  retentive  power,  derived 
from  the  contraction  of  the  muscles,  which 
arise  above  and  are  inserted  below  the  fractured 
part  ? This  power,  as  soon  as  transverse  dis- 
placement is  effected,  instead  of  retaining  the 
fractured  ends  in  contact,  causes  them  to  ride  ; 
and  if  this  is  not  prevented,  deformity  is  the 
consequence. 


Displacement 
and  motion 
should  be  pre- 
vented. 


But  it  is  not  the  lateral  displacement  of  the 
fractured  ends,  and  the  consequent  displacement 
in  the  longitudinal  direction  only,  that  de- 
mand our  attention  : we  must  guard  against 
angular  displacement ; by  which  I mean  such 
a position  of  the  extreme  ends  of  the  fractured 
bone  as  causes  an  angle  to  be  formed  at  the 
seat  of  fracture:  we  must  also  guard  against 
rotatory  motion,  which  may  be  occasioned  by 
an  impetus  given  to  the  limb  below  the  frac- 
tured part.  Our  business  is  to  prevent  every 
hind  of  derangement,  whether  lateral,  longi- 
tudinal, or  angular ; and  thereby  to  prevent 
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deformity,  and  every  kind  of  motion  between 
the  fractured  surfaces,  and  thus  to  ensure  re- 
union. Are  these  objects  answered  by  the 
common  short  splints  ? 

In  taking  a general  survey  of  what  has  been 
laid  down  by  some  authors  who  have  written 
upon  this  subject,  we  are  almost  led  to  suppose 
that  fractures  of  the  humerus  are  unimportant 
accidents ; that  there  is  little  to  be  done  in  the 
treatment ; and  that  the  surgeon  may  confi- 
dently expect  a favourable  result.  But  I would 
ask  the  ingenuous  and  experienced  surgeon  the 
result  of  his  observations  in  the  treatment  of 
those  cases  which  have  come  within  his  notice, 
and  which  have  been  treated  by  the  common 
means.  Has  he  not  found  it  necessary  to  re- 
move and  repeatedly  re-apply  his  splints  during 
the  cure  ? Has  he  not  frequently,  in  doing 
this,  produced  motion  between  the  fractured 
surfaces  of  the  bone  ? Has  he  not  often  found, 
on  visiting  his  patient,  that  his  splints  and  ban- 
dages were  loose  and  disarranged  ? Has  he  not 
often  experienced  great  difficulty  in  keeping 
the  fractured  surfaces  in  apt  and  proper  contact? 
Has  he  not  occasionally  found  all  his  efforts  in- 
effectual in  preventing  the  occurrence  of  defor- 
mity ? Has  he  not  often  noticed  the  cure  to  be 
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long  and  tedious  ? Has  he  never  met  with  cases 
in  which  all  his  endeavours  to  produce  a union 
of  the  bones  failed  to  be  successful  ? Then, 
who  is  there  acquainted  with  the  treatment  of 
fractures  of  the  humerus,  that  would  say  that 
the  common  means  are  sufficient  for  all  the 
purposes  required  ? Is  the  prevention  of  defor- 
mity and  non-union  of  no  importance  to  our 
patients  ? Is  the  frequency  of  their  occurrence 
no  stigma  on  our  profession  ? It  might  be  said  ' 
that  the  short  splints  have  been  used,  and  frac- 
tures of  this  bone  have  generally  united.  So  a 
few  years  ago,  even  in  this  country,  stumps  were 
allowed  to  heal  by  the  granulating  process ; 
many  of  them  did  well  ; but  who  will  deny  the 
great  advantages  arising  from  the  present  plans 
of  treatment  ? I am  aware  that  the  best  con- 
trived means  may  be  brought  into  discredit  by 
the  mal-practiees  of  the  careless  and  unskilful ; 
but  the  treatment  of  fractures  of  ihe  humerus 
with  the  common  short  splints  cannot  be  sup- 
ported upon  principle  ; nor  are  they  found  suf- 
ficient to  answer  the  indications  which  pre- 
sent themselves,  even  in  the  hands  of  the  most 
skilful  surgeons.  Is  it,  then,  enough  because 
fractures  of  the  simplest  kind  unite  without  de- 
formity— is  it  enough  because  non-union  is  met 
with  comparatively  seldom — that  we  should  still 
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go  on  in  the  beaten  path,  and  not  try  to  avoid 
those  modes  of  practice,  the  results  of  which 
disgrace  us  daily?  I am  disposed  to  believe, 
that  every  candid  and  scientific  surgeon  will 
agree  with  me  in  thinking,  that  here  the  treat- 
ment of  fractures  stood  much  in  need  of  im- 
provement. It  is  our  business  to  discover 
wherein  the  means  we  employ  in  the  treat- 
ment of  any  disease  or  accident  fail  to  answer 
our  intentions ; and  to  suffer  such  as  are  dis- 
cordant with  the  soundest  principles  to  sink  into 
oblivion,  and  to  adopt  in  their  stead  such  as  are 
more  safe  and  found  to  be  more  suitable. 

Sec.  3. — The  Authors  Treatment  of  Fractures 

of  the  Humerus. 

In  the  treatment  of  fractures  of  the  humerus, 
as  in  the  treatment  of  fractures  of  the  thigh,  our 
first  object,  as  I have  said,  should  be  to  fix  the 
whole  limb  so  far  as  to  prevent  any  motion  given 
to  it  from  being  felt  in  the  situation  of  the  frac- 
ture. In  doing  this,  the  hand  should  be  guarded 
from  accidental  alteration  in  position,  though, 
from  the  great  mobility  of  the  wrist,  I do  not 
think  that  slight  and  gentle  passive  motion 
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would  be  at  all  likely  to  affect  a fracture  of  the 
humerus,  even  if  it  were  of  the  loosest  kind. 
Flexion  and  extension  of  the  fore-arm  should 
be  prevented.  The  elbow-joint  should  be  per- 
fectly fixed  during  the  union  of  the  bone. 

It  has  been  seen  that  the  humerus  is  articu- 
lated to  the  scapula  and  bones  of  the  fore-arm 
by  the  same  kinds  of  joints  that  connect  the 
femur  to  the  pelvis  and  the  tibia.  Hence  it 
appears,  that  the  points  of  difference,  in  the 
treatment  of  the  fractures  of  these  two  bones, 
should  be  drawn  from  the  difference  in  their 
form,  and  from  the  difference  in  their  situation 
with  respect  to  the  trunk.  If  the  inferior  ex- 
tremity were  attached  to  the  scapula  instead 
of  to  the  pelvis,  the  treatment  of  a fractured 
thigh  would  differ  very  little  from  the  treat- 
ment of  a fractured  humerus. 

An  apparatus,  used  to  answer  the  indications 
above-mentioned,  should  be  so  contrived  as  to 
admit  of  being  easily  adjusted,  and  so  as  to 
maintain  the  situation  with  respect  to  the  limb 
in  which  it  is  first  applied,  without  producing 
more  pain  or  inconvenience  to  the  patient,  than 
necessarily  arises  from  the  proper  confinement 
of  the  parts. 
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The  apparatus  to  which  I allude  consists  of  Apparatus, 
three  portions  of  beech  (Fig.  1),  two  of  which, 
a,  are  fixed  together  at  a right  angle ; and 
the  other,  c,  is  straight,  and  of  the  length  of 


the  humerus,  The  two  portions  connected  are 
long  enough  to  reach  from  the  head  of  the 
humerus  to  the  wrist.  They  are  about  two 
inches  wide,  and  are  excavated  to  the  depth 
of  about  a quarter  of  an  inch.  That  por- 
tion destined  to  lie  upon  the  upper  arm,  a,  has 
two  straps  attached  to  it  transversely.  Each  of 
these  straps  is  armed  with  a buckle,  and  is  long 
enough  to  reach  about  three-fourths  round  the 
arm.  One  of  the  straps  is  fixed  to  the  splint 
close  to  the  angle  formed  by  the  junction  of  the 
two  portions  of  beech ; and  the  other  a little 
below  that  part  of  the  splint,  which  is  made  to 
lie  by  the  side  of  the  tendon  of  the  pectoralis 
major  ; and  in  such  a way  that  the  buckles  lie 
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upon  the  splint.  Another  strap  is  fixed  to  that 
part  of  the  splint  intended  to  lie  upon  the  fore- 
arm, near  the  angle  formed  by  the  junction 
of  the  two  pieces  of  beech.  Two  studs  are 
also  placed  upon  this  part  of  the  splint,  one  in 
the  middle  and  the  other  near  its  end,  for  the 
reception  of  straps  destined  to  pass  round  the 
fore-arm.  The  other  splint  is  of  the  same  width 
as  that  last  described,  and  of  a length  to  reach 
from  the  head  of  the  humerus  to  the  lower  end 
of  the  bone.  This  splint  has  two  leathern 
straps  furnished  with  buckles  attached  to  it  in 
a line  transversely  to  the  splint,  and  opposite  to 
the  straps  fixed  upon  that  part  of  the  angular 
splint,  which  is  destined  to  take  the  line  of  the 
humerus.  Each  of  these  straps  should  be 
sufficiently  long  to  reach  about  three-fourths 
round  the  arm,  and  should  be  attached  so  as  to 
be  received  by  the  buckles  placed  upon  the  an- 
gular splint.  This  splint  is  hollowed  out  about 
one-fourth  of  an  inch  at  its  upper  part ; and  the 
depth  of  the  excavation  is  gradually  diminished 
to  within  two  inches  of  the  lower  end,  where 
the  splint  is  left  quite  fiat. 

What  I have  above  described  constitutes  the 
whole  of  the  apparatus,  which  admits  of  being 
applied  to  adult  arms  of  various  lengths  and 
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sizes.  But^  besides  this  apparatus,  it  is  proper, 
in  order  to  add  as  much  as  possible  to  the  com- 
forts of  the  patient,  and  to  secure  the  fracture 
from  every  kind  of  derangement  and  motion, 
to  make  use  of  three  other  splints,  which  may 
be  made  of  split  deal,  in  the  common  way. 
One  of  these  should  be  long  enough  to  reach 
from  the  arm-pit  to  the  inner  condyle,  another 
from  the  point  of  the  shoulder  to  the  outer  con- 
dyle, and  the  third  from  the  elbow  to  the  fingers. 

Having  now  given  a description  of  the  appa- 
ratus, and  mentioned  the  length  and  number  of 
common  splints  I use  with  it,  it  remains  for  me 
to  show  the  manner  in  which  it  is  to  be  applied 
to  the  limb.  This,  in  general,  should  not  be 
done  till  the  high  inflammation  produced  by 
the  injury  is  considerably  got  under,  which  is 
usually  in  about  three  or  four  days,  more  or  less, 
according  to  the  degree  of  injury  of  the  soft 
parts  ; but  if  the  bones  ride,  or  if  the  patient  is 
restless,  it  is  proper  to  apply  it  lightly  as  soon 
as  possible  after  the  accident. 

The  surgeon  should  place  the  fore-arm  so  as 
to  form  a right  angle  with  the  humerus,  and 
then  support  the  integuments,  by  means  of  a 
spiral  bandage,  as  high  as  the  fractured  part. 


Time  for  appli- 
cation. 


Application. 


558 


I 


'This  part^  being  nicely  adjusted,  should  be 
surrounded  with  strips  of  soap  plaster,  which 
should  be  drawn  moderately  tight.  The  sur- 
geon, having  pads  properly  made  for  each  splint, 
should  now  commence  the  application  of  the 
apparatus,  by  placing  the  angular  splint  (Fig»  2, 
a),  upon  the  fore-arm,  and  then  the  longest 


Fig-  2. 


deal  splint,  b,  with  a tape  extending  along  its 
outer  surface,  in  the  ordinary  way,  should  be 
placed  beneath  the  fore-arm  and  hand.  This 
splint  and  the  angular  splint  should  now  be 
confined  to  the  fore-arm  by  means  of  the  proper 
straps,  c,  c,  c,  attached  to  the  latter.  This  being 
done,  the  fore-arm  should  be  given  to  an  as- 
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sistant,  who  should  keep  it  at  a right  angle  with 
the  humerus  ; and,  if  the  fragments  ride,  he 
should  be  directed  to  draw  down  the  fore-arm, 
while  the  surgeon  placed  the  upper  part  of  the 
angular  splint  in  a line  with  the  biceps  muscle, 
and  adjusts  the  fractured  part.  The  straight 
splint,  d,  belonging  to  the  apparatus  being  placed 
upon  the  back  of  the  arm  in  a line  with  the 
humerus,  the  assistant  should  be  directed  to 
support  this  splint  and  the  angular  one  in  their 
proper  situation,  with  the  fractured  bone  be- 
tween them.  The  surgeon  should  then  place  a 
piece  of  common  splint  on  the  inner  side  of  the 
arm,  so  that  it  may  extend  from  the  axilla  in  a 
line  with  the  bone  to  the  inner  condyle ; and 
another,  e,  on  the  outer  side,  extending  from 
the  point  of  the  shoulder  to  the  outer  condyle. 
The  proper  straps  fixed  to  the  apparatus  should 
then  be  carried  over  the  splints  and  buckled 
moderately  tight.  It  is  advisable  to  place  an 
additional  strap  round  the  limb  between  these, 
as  it  assists  in  keeping  the  splints  steadily  and 
firmly  together.  The  arm  should  now  be 
placed  in  a sling  extending  from  the  elbow  to 
the  hand,  and  just  short  enough  to  steady  the 
arm  comfortably  as  it  hangs  by  the  side. 

When  the  surgeon  wishes  to  examine  the 


Mode  of  exa^ 
mination. 
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The  apparatus 
need not be con- 
nected with  the 
scapula. 


fracture^  he  may  do  it  without  disturbing  the 
fragments  in  the  least,  by  removing  the  splint 
placed  along  the  outer  side  of  the  arm,  while  an 
assistant  keeps  the  apparatus  from  shifting  its 
situation. 

By  this  plan  of  treatment  the  parts  are  kept 
quiet  in  their  natural  position  ; and  thus  defor- 
mity is  prevented,  and  Nature  is  assisted  in  her 
efforts  to  consolidate  the  bone. 

Here  it  might  be  asked,  why  are  the  splints 
not  confined  to  the  scapula  in  the  same  way  as 
the  apparatus  for  the  lower  extremity  is  confined 
to  the  pelvis,  in  the  treatment  of  fractures  of  the 
thigh  ? A little  consideration,  however,  will 
make  it  appear,  that  though  the  humerus  is 
articulated  to  the  scapula  by  the  same  kind  of 
joint  as  that  which  connects  the  thigh-bone  to 
the  pelvis,  it  is  by  no  means  necessary  that  the 
apparatus,  described  for  fractures  of  the  hume- 
rus, should  be  fixed  to  the  scapula  in  the  treat- 
ment of  a fractured  arm.  The  scapula  is  placed 
at  a part  of  the  body  where  it  may  be  kept  at 
rest  without  any  inconvenience  to  the  patient. 
The  situation  of  the  scapula,  therefore,  may  be 
reo'arded  as  even  more  than  sufficient  to  com- 

o 

pensate  for  the  loss  of  that  support  which  the 
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thigh  receives  in  consequence  of  connecting  the 
splints  to  the  pelvis.  Hence  we  may  conclude^ 
that  any  connexion  of  the  splints  to  the  scapula 
may  be  regarded  as  superfluous. 

The  following  case,  which  is  one  of  the  first 
for  which  the  apparatus  was  used,  will  illustrate 
its  utility  in  the  management  of  fractures  of 
the  humerus  as  they  commonly  occur. 

April  15th,  1822. — John  Alefounder,  atatis 
twenty-nine,  was  admitted  into  Guy’s  Hospital, 
under  Sir  Astley  Cooper,  for  the  cure  of  a frac- 
tured humerus.  The  fracture  was  occasioned 
by  a fall  from  a height  of  twenty-five  feet.  It 
was  situated  a little  below  the  insertion  of  the 
deltoid  muscle,  and  extended  through  the  bone 

in  a direction  slightly  oblique. 

\ 

I saw  him  the  fourth  day  after  the  accident, 
and,  at  this  time,  the  lower  fragment  was  drawn 
up  considerably,  indicating  the  fracture  to  be  of 
the  loose  kind.  The  fragments  being  placed  in 
proper  apposition,  the  apparatus  was  applied, 
and  the  man  was  directed  to  carry  the  arm  in  a 
sling.  Three  weeks  after  the  accident  the  appa- 
ratus was  taken  off,  and  the  bone  was  found 
straight  and  firmly  united. 
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Remarks. 


During  the  cure^  I frequently  moved  the  limb 
to  show  the  pupils  the  power  which  the  appa- 
ratus possesses  in  holding  the  upper  portion,  so 
as  to  make  it  move  simultaneously  with  the 
lower,  when  the  limb  is  passively  rolled  upon 
the  scapula.  Whenever  the  arm  was  moved,  as 
here  mentioned,  the  head  of  the  humerus  could 
be  as  distinctly  felt  rolling  upon  the  scapula  as  if 
the  bone  were  entire.  The  man  never  felt  pain 
in  the  fracture  from  the  rotatory  motion  given 
to  the  limb,  nor  was  the  process  of  union  re- 
tarded. These  circumstances  are  sufficient  to 
show,  that  the  fractured  surfaces  remain  at  rest 
when  the  limb  is  passively  moved  upon  the  sca- 
pula by  an  impetus  given  to  it  below  the  situa- 
tion of  the  injury. 

Now,  if  this  be  granted,  it  can  be  of  little 
consequence  whether  - the  impetus  given  to  the 
limb  be  intentional  or  accidental,  supposing  it  is 
passive,  and  not  violently  applied  ; for,  if  the 
fractured  surfaces  are  not  disturbed  in  the  one 
instance,  itds  not  to  be  expected  that  they  will 
be  in  the  other  ; therefore  we  should  infer,  that 
the  fracture  is  kept  quiet  at  all  times,  when  the 
whole  limb  is  being  gently  and  passively  moved 
upon  the  scapula,  provided  that  no  resistance 
is  made  to  the  motions  of  the  limb  by  the  vo- 
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luntary  action  of  its  muscles,  and  that  the  frac- 
ture is  not  so  high  up  as  to  prevent  the  splints 
from  holding  the  upper  fragment  firmly.  Hence 
we  should  conclude,  that  the  apparatus,  by 
keeping  the  fracture  quiet,  favours  a speedy 
consolidation  of  the  fragments : and,  allowing 
this  to  be  case,  the  patient  may  reasonably  ex- 
pect the  powers  of  the  limb  will  be  restored  to 
him  proportionably  early ; and,  as  the  pain  oc- 
casioned by  the  derangement  of  the  broken  por- 
tions is  avoided,  as  well  as  that  which  arises 
from  repeated  attempts  to  place  them  in  their 
proper  situation,  the  cure  will  be  effected  with 
much  less  inconvenience  than  he  would  expe- 
rience under  treatment  by  the  common  means. 

By  this  mode  of  treatment,  too,  the  surgeon 
will  be  spared  from  that  painful  anxiety  which 
arises  from  the  knowledge  of  the  inseeurity  of 
the  fracture,  and  from  the  consideration  that 
his  reputation  would  suffer  from  what  it  might 
not  have  been  in  his  power  to  prevent — the  oe- 
currence  of  deformity  or  non-union  of  the  bone. 

The  following  cases  were  aceompanied  with 
peculiar  circumstances.  I shall  relate  them 
here  for  the  purpose  of  further  illustration. 

John  Barret,  aetatis  sixty-three,  was  admitted  Case. 
' o o 2 
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into  St.  Thomas’s  Hospital^  November  llth, 
1822.  A few  hours  before  his  admission,  he 
fell  down  four  steps,  and  pitched  upon  his  el- 
bow in  the  stone  yard.  The  force  of  the  fall 
produced  a fracture  of  the  humerus,  which  com- 
menced a little  above  the  condyles,  and  ex- 
tended very  obliquely  through  the  bone  in  a 
direction  upward  and  outward.  I saw  him  the 
fourth  day  after  the  accident.  He  was  then  in 
bed,  with  his  limb  lying  upon  a pillow.  The 
lower  fragment  was  drawn  up  from  two  to  three 
inches.  The  limb  was  much  swollen,  and  the 
man  was  suffering  greatly.  Short  splints  had 
been  applied,  but  were  found  ineffectual  in  sup- 
porting the  parts  in  their  proper  situation. 


This  man  was  under  the  care  of  Mr.  Travers, 
who  now  politely  offered  me  the  treatment 
of  the  case.  Assisted  by  his  apprentice  Mr. 
Dunkin,  I applied  the  apparatus  lightly,  but, 
at  the  ,same  time,  sufficiently  close  to  prevent 
the  fractured  ends  from  riding.  Two  days  after 
the  application  of  the  apparatus,  the  straps 
were  tightened,  and  the  man  was  desired  to 
leave  his  bed,  and  carry  the  arm  in  a sling. 
February  28th,  1823,  the  apparatus  was  taken 
off,  and  the  bone  was  firmly  united. 


Remarks. 


In  this  case,  it  will  be  observed  that  nearly 
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three  months  had  elapsed  before  the  consoli- 
dation of  the  bone  was  completed.  I have 
selected  it  purposely  to  illustrate  the  effect  of 
motion  between  the  fractured  surfaces,  in  re- 
tarding the  progress  of  union,  and  to  show  the 
necessity  of  guarding  against  the  voluntary 
action  of  the  muscles. 

This  man  was  in  his  dotage,  and  could  not 
be  prevailed  upon  to  keep  the  limb  quiet.  He 
frequently  raised  the  arm  by  the  action  of  the 
deltoid  muscle,  and  thus  caused  the  fractured  < 
surfaces  to  rub  upon  each  other.  He  was  fre- 
quently informed,  that  his  omitting  to  comply 
with  directions,  in  this  particular,  would  retard 
his  cure ; but  it  was  found  that  he  either  did 
not  comprehend  or  recollect  the  caution.  The 
straps  were,  therefore,  drawn  closer,  even  to  a 
degree  which  was  painful  to  him ; but  crepitus 
was  still  produced  by  the  voluntary  action  of 
the  muscles,  though  none  was  felt  when  the 
limb  was  passively  rolled  upon  the  scapula.  I 
was  led  to  believe,  that  union  would  not  take 
place  as  long  as  motion  was  continued  in  the 
fracture  ; and,  as  reasoning  was  lost  upon  him, 

I bound  the  arm  to  the  side,  so  as  to  deprive 
him  of  tlie  possibility  of  raising  it  by  the  volun- 
tary action  of  the  muscles,  and,  at  the  same 


566 


Case. 


time,  shortened  the  sling,  so  as  to  keep  the^ 
fractured  parts  closely  applied  to  each  other. 
After  persevering  in  this  plan  for  three  weeks, 
I was  happy  to  find  that  it  had  perfectly  suc- 
ceeded. The  extreme  points  of  the  fractured 
ends  could  be  felt  when  the  fracture  was  united, 
and  it  was  ascertained  that  the  obliquity  was 
above  one  inch  and  three-quarters. 

Sarah  Cooke,  setatis  sixty-two,  much  troubled 
with  rheumatic  gout,  was  admitted  into  St: 
Thomas’s  Hospital,  February  11th,  1823,  under 
the  care  of  Mr.  Green.  She  had  a transverse 
fracture  of  the  humerus  about  mid-way  between 
the  insertion  of  the  deltoid  and  the  head  of  the 
bone,  and  a transeverse  fracture  of  the  olecra- 
non. Neither  of  the  fractures  was  attended 
with  any  considerable  laceration  of  the  soft 
parts.  The  fracture  of  the  humerus  was  easily 
discovered  by  rotating  the  lower  portion,  while 
the  upper  was  fixed  ; and  the  fracture  of  the 
olecranon  was  equally  distinct ; but  as  the  pe- 
, riosteum  was  not  torn,  the  fractured  surfaces 
were  not  separated  from  each  other.  Both  the 
fractures  were  attended  with  great  tumefaction 
in  the  affected  parts,  which  was  removed  by 
rest  in  the  horizontal  position,  and  cooling 
lotions  to  the  limb. 
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February  21  st,  I saw  her,  with  Mr.  Green, 
who  kindly  offered  me  the  superintendence  of 
the  case.  The  apparatus  was  now  applied,  by 
his  dresser  Mr.  Thomson,  and  she  was  directed 
to  leave  her  bed,  and  carry  her  arm  in  a sling. 
March  22d,  the  apparatus  was  taken  off,  and 
the  humerus  was  found  united,  and  also  the 
olecranon,  by  the  interposition  of  bony  matter. 
The  callus,  which  joined  the  olecranon,  could 
be  distinctly  felt  through  the  integuments. 

This  case  is  interesting,  inasmuch  as  it  shows 
that  her  habitual  disease,  which  had  greatly  en- 
larged the  joints  of  her  fingers,  &c.  and  limited 
their  motion,  did  not  interfere  with  the  process 
of  union  in  the  fracture  ; and  that  the  appa- 
ratus is  applicable  in  cases  which  are  comjdi- 
cated  with  fracture  of  the  olecranon,  when  the 
periosteum  remains  untorn. 


Remarks. 
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CHAP.  X. 

Fractures  of  the  Fore-Arm. 

Sec.  1. — Fractures  of  the  Olecranon — Causes , 
Nature,  arid  Sympto7ns, 

The  two  bones  of  the  fore-arm  are  articulated 
to  the  humerus  and  the  carpus^  by  ligaments. 
The  ulna  is  articulated  to  the  inner  part  of  the 
trochlea  of  the  os  humeri,  and  has  a hinge-like 
motion  upon  this  bone.  The  olecranon,  placed 
at  the  upper  end  of  this  bone,  prevents  it  from 
forming  an  angle  with  the  humerus  backwards, 
but  commonly  allows  the  ulna  to  be  extended 
upon  the  humerus,  so  as  to  form  nearly  a straight 
line  with  it.  The  radius  lies  at  the  Outer  side 
of  the  fore-arm.  The  head  of  this  bone  is 
articulated  to  the  outer  part  of  the  articular 
surface  of  the  humerus,  wherci  it  moves  freely 
upon  the  outer  condyle.  This  bone  is  also  con- 
nected to  the  ulna  by  means  of  the  ligamentum 
annulare,  the  interosseous  ligament,  and  the  sac- 
ciform ligament.  The  bone  of  the  radius  moves 
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freely  upon  the  bead  of  the  ulna  in  the  aets  ol: 

pronation  and  supination. 

\ 

The  reader  should  bear  in  mind  the  parti- 
cular manner  in  which  these  bones  are  placed 
with  respect  to  one  another.  They  are  in  con- 
tact near  their  ends,  but,  by  their  particular 
formation,  they  are  kept  asunder  at  every  other 
part. 

These  bones  may  be  broken  singly  or  toge- 
ther, and  the  fracture  may  be  merely  a division 
of  the  bone  or  bones,  or  it  may  be  attended 
with  more  or  less  injury  of  the  softer  textures. 
Sometimes  the  accompanying  laceration  is  great, 
allowing  the  fractured  ends  to  become  much 
displaced,  and  is  not  unfrequently  so  extensive 
as  to  make  the  fracture  compound. 

‘As  the  fractures  of  the  olecranon  require  a 
different  treatment  from  that  which  I shall  con- 
sider it  expedient  to  advise  in  the  management 
of  the  other  fractures  of  these  bones,  it  will 
be  better  to  speak  of  these  under  a distinct 
head. 


Relative  posi- 
tion. 


Fractured  sing- 
ly or  together. 


Of  the  olecra- 
non. 


The  olecranon  is  frequently  broken  off  from 
the  body  of  the  ulna,  by  falls  upon  the  elbow, 
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and  sometimes  by  the  violent  aetion  of  the 
extensor  musele. 

The  fraeture  is  commonly  simple,  and  for 
the  most  part  transverse,  or  nearly  so ; now 
and  then,  however,  this  portion  of  the  bone  is 
broken  into  several  pieces  ; occasionally  the 
fracture  is  compound.  Simple  fractures  of  this 
bone  are  not  dangerous  to  life,  though  they 
must  be  regarded  as  serious  accidents,  in  conse- 
quence of  the  inflammation  which  takes  place 
in  the  joint,  and  the  retraction  of  the  upper 
portion,  which  it  has  been  found  difficult  to 
keep  properly  in  its  place. 

There  is  commonly  considerable  laceration 
accompanying  a fracture  of  the  ulna  at  this 
part.  When  this  is  the  case,  the  olecranon  is 
drawn  away  from  the  shaft  of  the  bone,  by  the 
action  of  the  triceps  muscle.  The  fractured 
surfaces  are  separated  by  the  contraction  of  this 
muscle,  sometimes  half  an  inch,  sometimes  an 
inch,  and  occasionally  two  inches,  or  even  more. 
When  the  olecranon  is  broken  into  several  parts, 
the  different  pieces  are  sometimes  separated  in 
various  ways,  according  to  the  degree  of  injury 
which  the  close  coverings  have  sustained.  The 
fracture  sometimes  takes  place  here,  without 
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giving  rise  to  any  noticeable  space  between  the 
fractured  surfaces.  When  this  is  the  case,  the 
existence  of  the  fracture  may  be  ascertained  by 
its  readily  moving  under  the  influence  of  the 
surgeon’s  finger  and  thumb. 

Fractures  of  the  elbow-hone,  when  accompa- 
nied with  laceration  of  the  soft  parts,  are  very 
easily  discovered,  and  the  experienced  surgeon 
has  no  difficulty  in  forming  a correct  diagnosis, 
even  where  the  fractured  surfaces  continue  in 
close  apposition.  The  fore-arm  is  commonly 
more  or  less  bent  in  all  cases,  and  the  patient 
has  little  or  no  power  to  extend  it,  while  the 
fracture  is  recent ; if  he  attempts  to  do  so,  it 
gives  him  considerable  pain.  A soft  tumour 
appears  behind  the  joint  soon  after  the  acci- 
dent, and  when  there  is  laceration  sufficient  to 
allow  the  olecranon  to  be  retracted  about  half 
an  inch,  the  surgeon  finds  that  his  finger  readily 
passes  between  the  fractured  surfaces  towards 
the  interior  of  the  joint.  If  the  fractured  sur- 
faces be  not  separated  sufficiently  for  this  pur- 
pose, their  rough  edges  may  usually  be  felt 
through  the  integuments. 

These  fractures  have  seldom  been  found  to 
unite  by  the  intervention  of  callus.  This  must 
be  attributed  more  to  the  insufficiency  of  the 


Rarely  unite 
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usual  modes  of  treatment,  than  to  anything  in  the 
physical  condition  of  the  fractured  parts.  This 
I think  will  appear,  when  it  is  considered  that, 
if  the  vessels  which  run  from  the  shaft  of  the 
bone  to  the  olecranon  be  cut  off  in  consequence 
of  the  fracture,  there  is  still  a supply  of  nou- 
rishment to  the  upper  portion,  from  the  vessels 
of  the  parts  which  surround  it.  We  must  not, 
therefore,  suppose  that  an  insufficiency  of  blood 
to  support  an  ossific  action  is  the  cause  of  non- 
union in  this  part,  but  regard  it  as  the  result 
mainly  of  the  tonic  contraction  of  the  triceps 
muscle,  which  the  mechanical  means  hitherto 
' employed  have  not  been  sufficient  to  overcome, 
so  as  to  maintain  the  fractured  surfaces  in  a 
state  of  permanent  apposition  and  rest.  In  order 
to  make  this  matter  more  evident,  let  us  point 
out  the  indications  which  we  observe  in  these 
cases,  and  investigate  the  different  plans  by 
which  surgeons  have  attempted  to  answer  them. 

Sec.  2. — The  usual  31o(Ies  of  Treating  Frac- 
tures (f  the  Olecranon. 

In  order  to  bring  the  fractured  surfaces  into 
apposition,  and  keep  them  closely  applied  to 
each  other,  it  is  necessary,  1st.  To  maintain  the 
fore-arm  steadily  extended  upon  the  humerus  ; 
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and  2ndly^  To  resist  the  action  of  the  triceps 
extensor  muscle. 

\ 

These  indications  we  are  directed  to  answer 
in  various  ways.  The  common  plan  of  treat- 
ment is  to  apply  a roller  round  the  fore-arm^ 
beginning  at  the  wrist  and  gradually  carrying 
the  bandage  up  the  arm  in  a spiral  direction, 
till  it  is  brought  to  the  joint  round  which  it  is 
placed,  in  the  form  of  the  figure  8.  A splint  is 
then  applied  to  the  front  of  the  arm,  long 
enough  to  extend  some  way  above  and  below 
the  joint,  so  as  to  keep  the^rm  extended. 

t 

This  mode  of  treatment  supports  the  parts 
very  imperfectly.  The  bandage  gets  loose,  and 
the  triceps  is  soon  at  liberty  to  retract  the  upper 
portion  of  the  bone,  as  far  as  the  laceration  of 
the  surrounding  textures  will  allow. 

Sir  Astley  Cooper  recommends  the  following 
plan,  (Fig,  IJ.  If,*’  says  Sir  A.,  the  swelling 
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and  inflammation  do  not  prevent  it,  the  surgeon 
is  to  place  the  arm  in  the  straight-position,  and 
to  press  down  the  upper  portion  of  the  fractured 
olecranon,  until  he  brings  it  in  contact  with 
the  ulna ; a piece  of  linen,  a,  is  then  laid  longi- 
tudinally on  each  side  of  the  joint ; a wetted 
roller,  h,  is  applied  above  the  elbow,  and  an- 
other below  it ; the  extremities  of  the  linen, 
are  then  to  be  doubled  down  over  the  rollers, 
and  tightly  tied,  so  as  to  approximate  them  ; 
thus  the  bones  are  brought  and  held  together  ; 
a splint,  c,  well  padded,  is  to  be  applied  upon 
the  fore-part  of  the  arm,  to  preserve  it  in  a 
straight  position,  and  is  to  be  confined  to  it  by 
a circular  bandage  ; the  whole  is  to  be  fre- 
quently wetted  with  spirits  of  wine  and  water.” 

The  mode  of  treatment  here  advised  by  Sir 
Astley,  is  not  without  objections.  The  circu- 
lar bandages  have  not  sufficient  hold  upon  the 
olecranon,  to  keep  it  in  its  proper  situation,  un- 
less they  are  drawn  so  tight  as  to  impede  in  a 
very  great  degree  the  circulation  of  the  limb ; 
and  even  then,  I very  much  doubt  whether  the 
upper  portion  can  be  kept  in  contact  with  the 
other.  My  readers  will  perceive  by  the  draw- 
ing copied  from  Sir  Astley  Cooper’s  work  on 
Dislocations,  that  a circular  bandage  applied  as 
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is  here  represented^  can  have  but  little  or  no 
effect.  The  drawing  merely  illustrates  the  si- 
tuation of  the  circular  and  lateral  portions  of 
bandage,  without  representing  any  of  those  evils 
which,  when  they  are  applied  so  as  to  act  upon 
the  olecranon,  they  commonly  produce  upon 
the  limb.  Pain  and  tumefaction,  to  no  incon- 
siderable degree,  are  the  almost  necessary  con- 
sequences of  this  mode  of  treatment,  when  fol- 
lowed up  so  as  to  produce  any  good  effect  upon 
the  retracted  portion  of  the  bone.  If  the  cir- 
culars be  loosely  applied,  it  must  be  evident 
that  no  good  can  be  obtained  by  them  ; for, 
when  the  surgeon  draws  the  lateral  portions  of 
linen  with  a view  to  keep  down  the  olecranon, 
he  will  bring  the  two  circulars  into  contact, 
without  advantageously  altering  the  situation  of 
the  olecranon.  Again,  what  muscles  do  we 
want  to  act  upon  in  the  treatment  of  these 
cases  ? It  is  very  plain  that  the  triceps  ex- 
tensor cubiti  is  the  only  muscle  that  tends  to 
produce  retraction ; this,  therefore,  is  the  only 
one  whose  action  could  be  beneficially  resisted 
by  the  portions  of  linen  applied  as  Sir  Astley 
recommends  ; but  according  to  this  plan,  the 
other  muscles  surrounding  the  lower  part  of  the 
humerus,  and  destined  to  act  upon  the  fore- 
arm are  equally  compressed  or  nearly  so,  by 
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Sir  Astley’s  upper  circular.  This^  of  course^ 
ruaterially  increases  the  patient's  uneasiness^ 
without  being  followed  by  any  adequate  advan- 
tage. The  contraction  of  the  flexors  of  the 
fore-arm  must  be  overcome^  and  the  limb  main- 
tained in  the  straight  position  ; but  these  indi- 
cations are  answered  by  the  splint  applied  upon 
the  front  of  the  arm,  which  is  in  no  way  as- 
sisted in  its  operation  by  the  action  of  the  cir- 
culars and  lateral  portions  of  linen. 

Sec.  3.^ — The  Authors  Treatment  of  Frac- 
tures of  the  Olecranon, 

The  means  which  I have  recourse  to  in  the 
treatment  of  fractures  of  the  olecranon,  consist 
of  the  little  apparatus  here  depicted  ; a long 
straight  splint  well  padded,  and  a roller.  The 
pads  of  the  apparatus,  a,  a,  (Fig,  IJ,  are  made 
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of  two  portions  of  soft  hide-leather^  padded  with 
kersey,  which  is  covered  with  lamb-skin.  Straps 
are  attached  to  the  pads  in  the  situations  repre- 
sented in  the  drawing.  The  circular  straps,  h, 
are  made  of  leather,  but  those,  c,  c,  fixed  to  the 
end  of  the  upper  pad  are  composed  of  strong  web, 
for  the  purpose  of  more  accurate  adjustment 
when  the  apparatus  is  applied.  When  the 
active  inflammation  is  sufficiently  got  under, 
which  may  be  in  the  course  of  three  or  four 
days,  more  or  less,  according  to  the  severity  of 
the  accident,  these  powers  should  be  employed. 

Before  describing  the  mode  of  applying  these 
means,  it  may  be  proper  to  remark  that  some 
persons  are  incapable  of  extending  the  fore- 
arm, so  as  to  form  a straight  line  with  the 
upper  arm.  The  reason  of  this  is  commonly, 
I believe,  some  enlargement  of  the  olecranon, 
which  causes  it  to  come  in  contact  with  the 
posterior  part  of  the  humerus,  before  complete 
extension  is  effected.  This  is  observed  to  occur 
most  frequently  in  persons  who  were  much  ac- 
customed to  laborious  exertion.  We  should  not 
be  unmindful  of  these  facts  in  the  treatment  of 
fractures  of  this  part  of  the  bone ; for  if  we 
extend  the  injured  arm  beyond  that  degree 
which  is  natural  to  it,  which  may  be  easily  done 
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when  the  olecranon  is  broken,  we  shall  separate 
the  anterior  edges  of  the  fractured  surfaces, 
more  or  less,  in  proportion  as  we  force  the  arm 
baekward  beyond  its  natural  limit  of  extension  ; 
and  thus,  by  preventing  a close  adaptation  of 
the  fractured  part,  we  shall  diminish  the  chances 
of  producing  union  by  the  intervention  of  callus. 
In  the  management  of  these  cases,  the  limb 
should  not  be  extended  beyond  that  degree 
which  is  natural  to  it ; and  this  is  easily  ascer- 
tained by  noticing  the  greatest  degree  of  ex- 
tension which  the  sound  limb  admits  of ; and 
by  shaping  a pad  to  the  front  of  the  sound  limb 
in  the  straight  position,  in  such  a manner,  that 
when  the  splint  and  pad  are  placed  upon  it  in  this 
position,  the  splint  may  bear  equally  through- 
out its  length.  This  splint  and  pad  will  act  in 
the  same  manner,  when  applied  to  the  front  of 
the  injured  limb,  and,  when  properly  adjusted, 
will  maintain  the  injured  limb  at  that  degree  of 
flexion  which  is  natural  to  it  when  it  is  most 
extended. 

The  inflammation  having  been  sufficiently 
reduced,  the  surgeon  should  proceed  to  fix  the 
fractured  parts.  It  is  proper  in  the  first  place 
to  apply  a linen  or  calico  roller,  a,  (Fig.  2)  to 
the  arm  in  a spiral  direction  commencing  from 
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the  wrists  and  carrying  it  up  to  a little  below 
the  fracture,  taking  care  to  draw  down  the 
•integuments  of  the  fore-arm,  and  to  fix  them 
under  the  bandage,  so  that  they  may  not  get  into 
folds  over  the  fractured  part.  While  the  sur- 
geon is  applying  the  bandage,  the  limb  should 
be  held  in  the  straight  position  ; and  when  he 
has  brought  it  up  to  within  a short  distance  of 
the  fracture,  he  should  desire  an  assistant  to 
press  down  the  upper  portion  of  the  olecranon, 
and  at  the  same  time  avoid  getting  the  skin  into 
folds  over  the  site  of  the  fracture,  and  when  this 
is  accomplished,  the  surgeon  should  pass  the 
roller  three  or  four  times  round  the  arm,  at  the 
elbow  joint,  in  the  form  of  the  figure  8,  and  fix 
it.  The  assistant  continuing  to  support  the  frac- 
tured surfaces  in  contact,  the  surgeon  now  ap- 
plies the  padded  splint,  h,  to  the  front  of  the 
arm,  and  fixes  that  portion  of  the  apparatus,  c, 
(Fig,  3^  destined  to  lie  upon  the  fore-arm  by 
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Rationale  of 
the  plan. 


means  of  the  circular  straps^  which  should 
be  carried  round  the  arm  over  the  splint.  The 
middle  of  this  pad  should  rest  upon  the  ulna, 
and  its  upper  end  should  be  situated  from  two 
to  three  inches  from  the  fracture.  That  portion 
of  the  apparatus,  c,  destined  to  lie  upon  the 
back  of  the  upper  arm,  should  then  be  fixed  in 
the  same  way  by  the  circular  straps,  attached 
to  it.  This  pad  should  be  placed  so  that  the 
middle  of  its  lower  end  may  lie  immediately 
above  the  point  of  the  olecranon.  The  assis- 
tant should  place  his  hand  upon  this  pad,  and 
gently  force  it  downward  and  against  the.  back 
of  the  arm,  so  as  to  prevent  the  olecranon  from 
shifting  from  its  natural  situation,  while  the 
surgeon  fixes  the  upper  and  lower  pads  toge- 
ther by  means  of  the  corresponding  straps  and 
buckles,^, y*,  with  a view  to  maintain  a per- 
manent and  effectual  resistance  to  the  action  of 
the  triceps,  and  thereby  prevent  the  retraction 
of  the  olecranon. 

I employ  the  linen  roller  in  these  cases  in 
order  to  give  gentle  support  to  the  integuments 
of  the  fore-arm,  so  that  the  pressure  on  one 
part  may  not  create  uneasiness  in  another.  The 
splints  and  the  apparatus  have  a connected 
action  upon  the  triceps  extensor  cubiti  and 
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flexors  of  the  fore-arm,  the  effect  of  which  is 
to  resist  the  contraction  of  the  muscles,  and 
keep  the  fore-arm , steadily  extended.  The  in- 
dications which  I have  noticed  may  be  more 
effectually  answered  by  this  plan  than  by  any 
other  with  which  I am  acquainted. 

But  it  might  be  said,  how  is  the  action  of  the 
triceps  resisted  ? My  readers  will  perceive  that 
advantage  is  here  taken  of  the  configuration  of 
the  fore-arm,  which  is  somewhat  conical,  to 
form  a point  of  resistance,  which  is  accom- 
plished by  fixing  the  lower  part  of  the  appa- 
ratus upon  the  fore-arm,  as  represented  in  the 
drawing ; and  the  upper  pad,  being  buckled 
closely  to  the  arm,  compresses  the  lower  part  of 
the  triceps  over  which  it  lies,  against  the  hume- 
rus, and  thus,  in  some  measure,  assists  in  pre- 
venting the  injurious  contraction  of  the  muscle. 
The  lower  end  of  this  pad  is  formed  so  as  to 
act  upon  the  olecranon,  which  is  retained  in  its 
proper  situation  principally  by  the  resistance 
which  the  lower  pad  affords  to  the  action  of 
the  triceps,  when  the  two  pads  are  connected 
together  by  means  of  the  corresponding  straps 
and  buckles  attached  to  their  opposing  ends. 
In  this  way  the  resistance,  which  in  the  natural 
state  is  given  to  the  action  of  the  triceps  by  the 
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olecranon  is  transferred  to  the  lower  part  of  the 
fore-arm.  The  resistance  which  is  given  to 
the  action  of  the  triceps  by  this  plan  cannot  be 
expected  to  be  so  complete  as  that  which  it 
receives  from  the  uninjured  bone ; but  the  careful 
surgeon  will  rarely  find  any  difficulty  in  keeping 
the  fractured  surfaces  so  closely  applied  to  each 
other  as  to  bring  about  a very  short  ligamen- 
tous union,  if  not  a union  by  the  effusion  of 
callus. 

I do  not  think  that  union  by  bone  will  gene- 
rally be  produced,  because  of  the  difficulty 
which  must  be  experienced  in  resisting  the 
action  of  the  triceps  muscle  so  effectually  as  to 
keep  the  fractured  surfaces  always  in  close 
apposition  and  at  rest.  This,  however,  is  a 
matter  of  little  consequence  to  the  patient,  as 
a short  ligamentous  union  is  as  useful  as  one 
effected  by  bone. 

The  treatment  should  be  continued  at  least 
a month,  and  in  bad  cases  a longer  period  will 
be  necessary  ; for  if  the  union  should  be  by 
short  ligament,  the  ligament  will  stretch  very 
much  if  the  apparatus  be  removed  before  it  has 
become  firm,  and  consequently  the  power  of 
the  arm  may  be  greatly  diminished  ; and  if  the 
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surgeon  hopes  to  produce  bony  consolidation,  a 
month  or  more  will  be  required  for  the  com- 
pletion of  the  process. 

As  soon  as  the  apparatus  might  be  with  pro- 
priety discontinued,  our  business  is  to  restore 
the  motion  of  the  joint,  which  should  be  done 
with  great  caution.  The  apparatus  which  I 
employ  in  the  case  of  stiff  elbow-joints,  pro- 
duced by  other  causes,  will  be  found  the  most 
effectual  in  getting  over  the  stiffness  of  the 
joint,  produced  by  the  consequences  of  a frac- 
ture of  the  olecranon.  In  whatever  way  the 
surgeon  attempts  to  restore  the  natural  move- 
ments of  the  joint,  he  should  bear  in  mind 
the  propriety  of  using  only  gentle  means,  and 
that  violent  force  should  never  be  had  re- 
course to. 

Sec.  4. — Fractures  of  the  Coronoid  Process 

of  the  Ulna, 

Fracture  of  the  coronoid  process  is  a very  rare 
accident,  and  one  which  has  not  come  under 
my  observation  in  the  recent  state.  Sir  Astley 
Cooper  mentions  the  following  circumstances. 
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which  occurred  in  a case  that  he  saw  several 
months  after  the  accident.  A gentleman  fell 
upon  his  hand  whilst  in  the  act  of  running,  and 
on  rising,  he  found  himself  incapable  of  bend- 
ing his  elbow,  nor  could  he  entirely  straighten 
it.  His  medical  attendant  found,  upon  examin- 
ing the  limb,  that  the  ulna  projected  consider- 
ably backward,  but,  as  soon  as  he  bent  the  arm, 
the  bones  were  brought  into  their  natural  posi- 
tion. Sir  Astley  states,  that  the  limb  presented 
the  same  appearances  when  he  first  saw  the 
patient,  vi%,^  the  ulna  projected  backwards, 
whilst  the  arm  was  extended,  but  it  was  with- 
out much  difficulty  drawn  forwards  and  bent, 
and  the  deformity  was  then  removed.’' 

The  reason  of  these  alterations  in  the  relative 
position  of  the  parts,  in  the  extended  and  flexed 
state,  will  immediately  appear  to  those  who  are 
acquainted  with  the  anatomy  of  the  joint.  The 
coronoid  process  keeps  the  ulna  in  its  proper 
situation,  with  respeet  to  the  humerus  when  the 
limb  is  extended,  provided  it  be  entire ; but  if 
this  process  be  broken  off,  the  resistance  which 
it  offers  to  the  action  of  the  triceps  is  removed, 
the  base  of  the  ulna  will,  therefore,  be  drawn 
backwards  more  or  less  behind  the  iiumerus; 
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but  when  the  fore-arm  is  bent  upon  the  hunierus;, 
the  radius^  acting  as  a lever,  causes  the  ulna  to 
advance  into  its  natural  situation. 

I 

\ 

The  evident  indication  in  the  treatment,  is  Treatment, 
to  keep  the  arm  steadily  bent  to  a right  angle, 
as  this  position  diminishes  the  influence  of  the 
brachialis  internus,  upon  the  fractured  coronoid 
process.  This  might  be  easily  done  by  means 
of  a trough,  made  to  fit  the  arm  at  a right 
angle,  and  long  enough  to  extend  from  near  the 
arm-pit  to  the  hand.  The  trough  may  be  se- 
cured to  the  limb  with  a bandage  or  with  tapes, 
and  the  arm  may  be  supported  in  a sling. 

The  prognosis  in  this  accident  is  unfavour-  Prognosis, 
able,  as  this  process  of  bone  has  not  been  found 
united  by  the  interposition  of  bony  matter. 
Ligament  is  the  medium  by  which  union  is 
effected.  It  will  be  well,  however,  I should 
think,  to  confine  the  arm  for  a month  or  five 
weeks,  in  order  to  give  the  part  a chance  of 
uniting  by  bone,  and  if  it  should  unite  by  liga- 
ment only,  this  period  will  not  be  too  long  to 
allow  the  ligament  to  get  strong  and  more  ca- 
pable of  resisting,  than  it  otherwise  would,  the 
force  that  tends  to  displace  the  base  of  the 
ulna  backward.  I do  not  anticipate  that  this 
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Cause. 


Nature. 


Symptoms. 


fracture  will  ever  be  made  to  unite  by  bone,  for 
the  action  of  the  brachial  is  internus  will  con- 
stantly tend  to  keep  the  fractured  surfaces 
asunder,  but  more  especially  so  if  the  fracture 
be  attended  with  much  laceration ; and  we  have 
no  means  by  which  we  can  resist  the  action  of 
this  muscle  and  keep  the  fractured  surfaces 
closely  applied  to  each  other. 


Sec.  5. — Fractures  of  the  Body  of  the  ,Ulna^ 
and  Fractures  of  the  Radius  singly  and  to- 
gether— Causes,  Nature,  and  Symptoms, 

Fractures  may  occur  at  any  part  of  the  body  of 
the  ulna.  They  are  found  to  arise  principally  • 
from  blows  upon  the  part. 

The  fracture  may  be  more  or  less  compli- 
cated, and  attended  with  little  or  much  lacera- 
tion of  the  parts  surrounding  the  seat  of  injury 
in  the  bone. 

These  fractures  are  usually  easily  discovered, 
by  taking  the  portions  of  the  bone  between  the 
fingers  and  moving  the  hands  in  opposite  di- 
rections. When  a fracture  exists,  this  mode  of 
examination  will  produce  preternatural  motion 
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and  crepitus.  Sometimes  the  fractured  ends 
are  displaced,  and  this  is  generally  the  case  if 
the  textures  immediately  surrounding  the  bone 
be  much  torn.  In  these  cases,  an  irregularity 
may  be  discovered,  by  passing  the  finger  along 
the  line  of  the  inner  edge  of  the  bone,  where  it 
is  nearest  to  the  surface. 

The  general  treatment  of  fraetures  of  the  i^emark. 
body  of  the  ulna,  does  not  differ  from  that  of 
fractures  of  the  body  of  the  radius.  I shall, 
therefore,  speak  first  of  fractures  of  the  radius, 
and  then  give  the  treatment  of  those  which 
occur  in  the  body  of  this  bone,  and  also  that 
which  it  will  be  proper  to  adopt  in  the  manage- 
ment of  fractures  of  the  body  of  the  ulna  in 
connexion. 

Fractures  of  the  neck  of  the  radius  are  of  Fractures 

the  radius. 

very  rare  occurrence.  I do  not  remember  ever  Neck, 
having  seen  an  instance  of  it,  and  perhaps  some 
of  those  cases  which  have  been  looked  upon  as 
fractures  of  the  neck  of  the  radius,  were  in 
reality  fractures  of  the  external  condyle  of  the 
humerus.  It  has  been  doubted  by  high  autho- 
rity, whether  such  fractures  ever  occur  at  the 
neck  of  the  bone.  I see  no  reason,  however, 
sufficient  to  induce  me  to  believe  that  fractures 
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Cause  of  their 
infrequency. 


may  not  be  produced  here^  under  certain  cir- 
cumstances^  as  well  as  in  any  other  part.  We 
will  suppose^  for  instance^  that  a man  receives  a 
smart  blow  upon  this  part^  operating  in  a cer- 
tain direction.  Can  any  reason  be  assigned 
why  the  bone  should  not  give  way  at  the  neck 
as  easily  as  elsewhere  ? I see  none  whatever. 
This  is,  in  fact,  the  smallest  part  of  the  bone, 
and,  upon  a superficial  consideration,  one  would 
apprehend,  that  it  would  here  be  found  the 
most  subject  to*  fracture. 

The  cause  of  this  accident  occuring  so  sel- 
dom is,  I conceive,  to  be  explained,  in  a great 
measure,  by  referring  to  the  particular  form  of 
the  base  of  the  humerus,  and  the  situation  of 
the  head  of  the  radius  with  respect  to  it.  We 
observe  that  the  condyles  of  the  humerus  pro- 
ject laterally,  in  such  a manner  as  to  shield 
effectually  the  head  and  neck  from  many  in- 
juries in  which  they  would  otherwise  partici- 
pate : such  as  a crush  or  blow,  which  might 
act  in  part  upon  the  radius,  but  principally 
upon  the  humerus,  producing,  perhaps,  a frac- 
ture of  the  latter  bone,  without  injuring  the 
former.  If  the  force  acts  upon  the  inner  side 
of  the  limb  opposite  tbe  neck  of  the  radius,  the 
ulna  receives  it,  and  the  radius  may  remain  un- 
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injured.  When  a force  acts  behind  the  arm  so 
as  to  exert  its  influence  principally  upon  the 
end  of  the  radius^  the  head  of  the  bone  is  driven 
off  the  condyle^  so  as  to  produce  a dislocation 
forward,  more  readily  than  the  neck  becomes 
fractured.  If  the-  force  be  applied  in  front,  the 
bone  is  more  easily  dislocated  backward  than 
broken.  The  ulna  and  radius  become  dislo- 
cated off  the  humerus,  forward  or  backward, 
according  as  the  force  may  happen  to  impel 
them,  without  the  radius  receiving  any  injury, 
in  consequence  of  the  facility  with  which  it  is 
driven  off  the  condyle  of  the  humerus. 

From  what  I have  said, the  reader  may  perceive 
that  there  is  so  much  protection  given  to  the 
radius  at  this  part,  by  its  relative  situation  with 
respect  to  the  ulna  and  humerus,  that  it  is  not 
to  be  wondered  at  that  fractures  of  the  neck  of 
the  radius  so  seldom  occur. 

I 

The  existence  of  a fracture  at  this  part 
would  be  shown,  by  fixing  the  head  of  the 
radius  against  the  ulna,  and  at  the  same  time 
rotating  the  body,  which  would  give  rise  to 
preternatural  motion  and  crepitus  at  the  neck, 
while  the  head  of  the  bone  remains  motionless 
under  the  thumb. 


Symptoms. 


S 
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Treatment. 


Fractures  be- 
low the  tuber- 
cle. 


Causes. 


It  is  probable  that  the  bent  position  would  be 
found  the  most  preferable  in  the  management 
of  a fraeture  of  this  kind.  The  bent  splint^ 
deseribed  in  the  last  chapter  of  this  work,  may 
be  found  the  best  for  supporting  the  limb  in 
that  degree  of  flexion  which,  it  would  seem,  is 
the  most  desirable  for  the  surgeon  to  maintain. 

Fractures  in  every  part  of  the  radius  below 
the  tubercle  are  very  common  ; it  is  thought 
more  so  than  fractures  of  the  ulna.  When  we 
consider  the  natural  connexions  of  the  base  of 
the  radius  with  the  bones  of  the  wrist,  that  it 
is  the  only  bone  of  the  fore-arm  upon  which 
the  force  of  falls  upon  the  hand  is  sustained, 
and  the  great  frequency  of  falls  upon  the  hand, 
we  might,  a priori^  expect  to  meet  with  a 
greater  number  of  fractures  in  this  bone  than  in 
the  ulna : lying  too  on  the  outer  side,  and 
when  the  hand  is  semi-prone  in  a great  measure 
anterior  to  the  ulna,  it  is  more  exposed  to  blows 
and  other  injuries  than  the  ulna. 

Fractures  of  this  bone  may  be  more  or  less 
complicated,  like  those  which  occur  in  the  ulna ; 
and  when  the  bone  is  healthy,  they  are  always 
produced  by  external  force,  variously  applied. 
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The  immediate  symptoms  of  fracture  of  the  Symptoms, 
radius^  are  usually  an  inability  to  render  the 
hand  supine ; generally  more  or  less  deformity 
in  the  appearance  of  the  bone  ; preternatural 
motion  and  crepitus,  when  the  fracture  is  com- 
plete. The  crepitus  may  be  felt  by  simulta- 
neously fixing  the  part  of  the  bone  above  the 
fracture,  and  rotating  the  hand  so  as  to  roll  the 
carpal  portion,  or  by  moving  the  upper  and 
lower  portions  in  opposite  directions  so  as  to 
make  the  two  fractured  surfaces  rub  upon  each 
other. 

Both  of  the  bones  of  the  fore-arm  are  fre-  fracture  of 

both  bones. 

quently  broken  at  the  same  time.  These  acci- 
dents being  more  severe,  require  more  care  in 
the  management  than  fractures  of  either  the 
ulna  or  radius  alone. 

When  both  bones  are  divided,  the  lower  por-  Symptoms, 
tion  of  the  fore-arm  may  be  moved  backward 
or  forward,  so  as  to  produce  an  angle  at  the 
fracture,  whose  salient  part  shall  project  in 
either  of  these  directions.  This  circumstance 
alone  is  sufficiently  diagnostic  of  an  injury  of 
this  kind,  but  deformity,  preternatural  motion, 
and  crepitus,  will  also  be  observed.  ' 


1 


Deformity  after 
fractures  of 
these  bones. 
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Those  gentlemen  who  have  had  opportunities 
of  seeing  much  of  fractures  of  the  fore-arm^ 
will  doubtless  have  observed^  that  they  fre- 
quently unite  with  considerable  deformity.  This 
is  particularly  the  case  if  the  periosteum  be 
torn  through,  and  the  fracture  be  situated  at 
the  lower  part  of  the  fore-arm,  whether  one  or 
both  bones  be  broken.  The  deformity  which 
takes  place,  is  attributed  to  the  action  of  the 
pronator  radii  teres,  and  the  pronator  quadratus, 
and  it  will  not  be  questioned,  that  these  muscles 
have  a very  powerful  influence  in  producing  it. 
It  will  be  found,  however,  that  the  action  of 
these  muscles  is  not  the  only  cause  ; we  must 
add  to  this  the  mode  of  treatment,  which  is 
commonly  followed  during  the  process  of  con- 
solidation. 

Let  the  surgeon  bear  in  mind  the  natural 
situation  and  position  ot  the  ulna  and  radius, 
with  respect  to  one  another  (Fig.  1)  ; let  him 

■ Fig-  1- 


remember  that  they  are  in  contact  only  at  their 
ends,  and  that  there  is  a considerable  space 
between  them  at  every  other  part,  especially 
near  the  carpal  extremities. 
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The  accompanying  sketch  (Fig.  2),  will  call 


Fig.  2. 


to  the  recollection  of  the  surgeon,  the  natural 
situation  and  direction  of  the  two  muscles  I 
have  mentioned,  and  from  the  direction  of  their 
fibres,  he  will  readily  see  what  effect  they  are 
likely  to  have  upon  the  bones  when  broken* 
When  the  radius  is  broken,  the  pronator  radii 
teres,  a,  will  tend  to  approximate  one  fragment 
at  least  to  the  ulna.  If  the  fracture  happens  to 
be  above  the  insertion  of  the  muscle,  and  to 
extend  downward  and  outward,  it  will  approxi- 
mate the  lower  fragment ; and  if  the  fracture  be 
below  its  insertion,  and  extending  downward 
and  inward,  it  will  approximate  the  upper  frag- 
ment. If  the  fracture  be  situated  above  the 
insertion  of  the  muscle,  and  extend  through  the 
bone  downward  and  inward,  its  action  will  tend 
to  approximate  both  portions,  the  upper  portion 
in  such  a case  being  acted  upon  by  the  lower ; 
this  will  be  the  case  also  if  the  bone  be  divided 
in  a direction  downward  and  outward,  below 
the  insertion  of  the  muscle,  the  lower  portion 
being  acted  upon  by  the  fractured  end  of  the 
upper. 

Q q 
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The  muscle,  however,  which  has  the  greatest 
effect  in  producing  deformity,  is  the  quadratus, 
h,  which  acts  equally  upon  the  ulna  and  the 
radius.  As  far  as  the  mere  influence  of  these 
muscles  is  concerned,  the  degree  of  displace- 
ment of  the  fractured  ends  will  always  depend 
upon  the  situation  and  direction  of  the  frac- 
ture, and  the  degree  of  laceration  which  accom- 
panies it.  Should  the  fracture  extend  through 
the  ulna  downward  and  outward,  or  through 
the  radius  downward  and  inward,  the  qua- 
dratus will  cause  the  upper  fractured  end  to 
be  approximated  to  the  opposite  bone  as  much 
as  the  lower;  but  should  the  fracture  extend 
through  the  ulna  downward  and  inward,  or 
through  the  radius  downward  and  outward,  the 
lower  portion  of  the  bone  will  be  principally 
acted  upon  by  this  muscle.  From  these  ex- 
amples, the  reader  might  easily  infer  what 
would  be  the  effect  of  the  contraction  of  this 
muscle,  in  other  varieties  of  fracture  of  one  or 
of  both  bones. 

It  should  be  borne  in  mind  then,  that  in 
whatever  part  of  the  bodies  of  these  bones  the 
fracture  may  occur,  the  quadratus  muscle  tends 
to  produce  deformity,  and  the  action  of  this 
muscle  is  more  or  less  assisted  in  all  cases  of 
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fracture  of  the  body  of  the  radius  extending 
downward  and  outward,  by  the  pronator  radii 
teres. 

But  how  do  surgeons  attempt  to  resist  this 
evil,  to  prevent  the  injurious  consequences 
arising  from  the  contraction  of  these  muscles, 
which  we  have  so  frequently  to  notice,  the 
approximation  of  the  bones  and  permanent  de- 
formity, of  the  limb?  What  is  the  practice  of 
the  present  day — the  practice  taught  in  the 
schools,  and  acted  upon  by  most  of  those  who 
have  the  management  of  these  injuries  ? 


Sec.  6. — The  usual  Mode  of  Treating  Frac~ 
lures  of  the  Bodies  of  the  Ulna  and 
Radius, 

The  indications  which  should  be  answered  in 
the  treatment  of  fractures  of  the  bodies  of  the 
ulna  and  radius  are,  1st.  To  keep  the  bones 
from  being  brought  by  the  action  of  the  mus- 
cles into  nearer  approximation  than  is  natural 
to  them : 2ndly.  To  keep  the  bones  straight ; 
and,  3dly.  To  avoid  all  lateral  pressure  which 
can  in  any  way  tend  to  cause  the  sides  of  the 
ulna  and  radius  to  approach  each  other, 

Q q 2 


41 


Indications. 
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Common  treat- 
ment. 


Now  let  us  see  how  far  the  common  plan  6f 
treatment  tends  to  answer  these  indications. 
Surgeons  are  directed  to  apply  soap-plaster^  and 
also  a roller  round  the  fore-arm,  extending  from 
the  wrist  to  the  elbow  in  a spiral  direction.  I 

I 

do  not  perceive  that  any  advantage  is  likely  to 
be  gained  by  the  application  of  either  the  plas- 
ter or  the  roller  in  the  management  of  fractures 
of  the  fore-arm  ; but  I am  well  aware  that  they 
may  be,  and  very  frequently  are  applied  so  as 
to  produce  irrepa:  able  mischief.  If  we  apply 
a roller  round  the  fore-arm  while  the  bones  are 
entire,  we  give  a degree  of  support  to  the  soft 
parts,  which  in  many  affections  is  found  bene- 
ficial ; but  if  we  apply  it  where  one  or  both 
bones  are  broken,  the  same  benefit  cannot  be 
obtained  without  great  danger  of  producing 
deformity  ; for  the  constant  tendency  of  the 
bandage,  if  applied  so  as  to  give  any  support, 
is  to  force  the  sides  of  the  bones  into  contact, 
(Fig,  3 and  Fig,  A)  which  it  would  be  likely 


Fig.  4.  ' 

to  effect,  even  if  they  were  not  at  all  influenced 
by  the  contraction  of  the  muscles. 


I 
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Well,  having  applied  the  plaster  and  spiral 
bandage,  we  are  directed  in  the  next  place  to 
apply  two  splints  of  split  deal,  long  enough  to 
extend  from  the  elbow  to  the  fingers.  One  of 
these  is  to  be  padded  and  placed  along  the  front 
of  the  arm,  and  the  other  along  the  back. 
These  splints  yield  to  the  natural  figure  of  the 
arm,  and  are  confined  in  their  situation  by 
another  roller  which  extends  from  the  wrist  to 
the  elbow,  or  by  tapes,  which  have  the  same 
effect. 

Some  surgeons  recommend  short  compresses 
to  be  placed  between  the  bones  just  where  the 
fracture  is  situated  ; but  compresses  can  be  of 
little  use  where  their  operation  is  assisted  by 
splints  so  little  to  be  depended  upon  as  those  in 
common  use.  When  both  bones  are  fractured, 
Boyer  recommends  two  graduated  compresses 
to  be  applied,  one  on  the  back,  and  the  other 
on  the  front  of  the  arm,  the  depth  of  which 
should  be  proportioned  to  the  thickness  of  the 
arm,  increasing  as  the  diameter  of  the  arm  di- 
minishes, and  these  being  confined  with  a ban- 
dage, he  directs  two  splints  to  be  placed  over 
them.  These  should  be  confined,  he  observes, 
by  continuing  the  application  of  the  bandage, 
used  to  support  the  compresses. 


\ 
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Splints 
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Tend  to  pro-  Jt  seems  to  me  it  must  be  evident,  that 'the 
duce  deformity, 

means  which  I have  mentioned,  are  not  calcu- 
lated to  keep  the  bones  in  their  natural  rela- 
tive position  ; but  to  bring  them  into  contact  in 
situations  where  they  are  naturally  apart,  and 
thus,  in  many  instances,  to  occasion  the  de* 
formity  which  it  is  our  business  to  prevent. 

Sec.  7. — The  Author's  Mode  of  Treating 
Fractures  of  the  Fore- Arm, 

Convex  splints.  After  some  reflection  upon  the  subject  of  frac- 
tures of  the  fore-arm,  it  appeared  to  me  that 
the  indications  above  pointed  out  might  be 
answered  by  means  which  can  be  made  to  bear 
steadily  between  the  bones  without  acting  at 
all  on  the  inner  or  outer  side  of  the  arm  so  as 
to  produce  any  injurious  consequence.  Under 

this  impression,  I contrived  a pair  of  double 

/ 

convex  splints,  (Fig,  5)  one  of  which,  a,  is 
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intended  to  lie  upon  the  back  of  the  arm^  and 
to  extend  from  the  elbow  to  the  tops  of  the 
fingers  ; and  the  other^  b,  upon  the  front,  and  to 
extend  from  the  bend  of  the  arm  to  the  bones 
of  the  wrist.  When  these  splints  are  applied, 
they  press  the  long  muscles  between  the  bones, . 
and  support  the  bones,  so  as  to  prevent  their 
approximation.  The  short  splint  should  extend 
to  the  carpal  bones  and  no  further.  If  this  be 
not  attended  to,  the  splint  gives  pain  by  pres-- 
sing  upon  the  soft  parts  over  these  projecting 
bones,  and  in  consequence  of  the  resistance 
which  it  would  receive  from  them,  it  would  not 
act  so  as  to  keep  up  a proper  support  between 
the  ulna  and  radius,  which  is  the  great  object 
which  these  splints  are  intended  to  answer. 

The  young  surgeon  need  not  be  afraid  of  pres- 
sing the  bones  too  far  asunder : all  lateral  de- 
rangement of  this  kind  is  effectually  prevented 
by  the  attachments  of  the  interosseous  liga- 
ment. The  convex  splints  should  be  a little 
wider  than  the  fore-arm,  and  should  be  applied 
in  the  following  manner. 

As  long  as  the  active  inflammation  is  con-  Application, 
siderable,  the  arm  should  be  kept  upon  a splint, 
padded  and  raised  upon  a pillow ; but  when  it  is 
sufficiently  subdued,  which  usually  happens  in 
three  or  four  days,  according  to  the  severity  of 
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the  injury^  the  surgeon  should  provide  a split 
deal  splint,  long  enough  to  reach  from  the 
elbow  to  the  tips  of  the  fingers,  h,  (Ffg- 
and  from  an  inch  and  a half  to  two  inches  wide 
for  an  adult,  and  have  pads  made  for  it,  and 
for  the  two  convex  splints.  The  pads  should 
be  composed  of  three  or  four  layers  of  flannel, 
covered  with  soft  linen  or  calico.  He  should 
then  desire  an  assistant  to  raise  the  arm,  and 
bring  it  into  a position  nearly  supine  ; and  now 
if  necessary,  make  gentle  extension,  holding 
the  wrist  in  one  hand,  and  the  upper  arm  in  the 
other,  while  the  surgeon  adjusts  the  fractured 
ends,  and  applies  the  apparatus.  (See  Fig.  2 
and  3)  The  long  convex  splint  (Fig.  3,J  «, 


3. 
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should  be  applied  to  the  back  of  the  fore-arm^ 
so  that  its  more  convex  part  shall  be  opposite 
the  space  between  the  bones.  The  short  con- 
vex splint  (Fig,  2^  a,  is  placed  so  that  the 
most  prominent  part  of  its  convexity  shall  lie 
opposite  the  space  between  the  ulna  and  radius. 

The  assistant  should  then  hold  these  two  splints 
with  the  fore-arm  lying  between  them,  while 
the  surgeon  places  the  split-deal  splint,  h,  along 
the  line  of  the  ulna.  The  straps,  c,  which  are 
fixed  upon  the  convex  splints  are  then  to  be 
buckled  round  the  limb,  so  as  to  seeure  the 
splints,  and  make  them  press  with  gentle  firm- 
ness. This  being  done,  the  hand  is  to  be 
secured  to  the  broad  flat  part  of  the  back  splint 
by  means  of  a bit  of  bandage,  J,  and  the  limb 
is  then  to  be  supported  in  a sling.  It  will  be 
seen  that  the  straps  are  so  fixed  and  placed  as 
to  prevent  the  splints  from  shifting  from  the 
situation  in  which  they  are  left  by  the  surgeon. 

During  the  uniting  process,  it  will  be  neces-  Remarks, 
sary  to  buckle  the  straps  a little  tighter  from 
time  to  time,  as  the  tumefaction  subsides,  or 
the  soft  parts  give  way.  Sometimes  it  is  ne- 
cessary to  introduce  additional  short  compresses, 
so  that  they  may  lie  between  the  ulna  and  ra- 
dius at  the  seat  of  fracture,  and  assist  the  con- 
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vex  splints  in  keeping  the  fractured  bones  in  a 
proper  line,  which  they  do,  by  causing  the  splints 
to  bear  more  firmly  here  than  at  any  other  part. 
I may  remark,  also,  that,  the  sling  should  sup- 
port the  limb  equally  from  the  elbow  to  the 
wrist,  and  should  be  left  long  enough  to  allow 
the  fore-arm  to  hang,  so  as  to  form  a right- 
angle  with  the  upper  arm.  If  these  little  points 
he  not  attended  to,  the  surgeon  ought  not  to 
expect  a favourable  result.  If  the  sling  be  too 

short,  and  the  weight  of  the  fore-arm  be  thrown 

/ 

upon  the  sling  at  the  wrist  only,  there  is  danger, 
when  both  bones  are  broken,  that  the  frac- 
tured ends  will  unite  at  an  angle  projecting  in- 
ward, (Fig,  6).  The  reason  of  this  will  im- 


mediately appear  ; the  split  deal  splint  would 
not  be  pressed  upon  equally  by  the  sling,  and 
consequently  the  arm  could  not  be  equally  sup- 
ported. The  humeral  portions  of  the  bones  drop 
a little,  while  the  carpal  portions  are  supported 
by  the  sling,  and  hence  arises  that  variety  of 
deformity  which  1 have  mentioned,  and  which 
is  always,  as  far  as  I have  observed,  referable  to 
the  improper  management  of  the  surgeon. 
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1 have  seen  the  convex  splints  employed 
without  the  split  deal  splints  ; but  this  cannot 
generally  answer  when  the  ulna  is  broken,  and 
is  far  less  comfortable  to  the  patient  when  it  is 
entire,  and  the  radius  only  fractured.  The  pa- 
tient seldom  wears  the  sling  so  that  it  shall 
support  the  arm  equally  at  every  part ; and,  if 
the  sling  press  more  in  one  part  than  in  another, 
angular  deformity  is  almost  sure  to  be  pro- 
duced : for  instance,  if  it  press  more  at  the 
elbow  and  hand  than  in  the  middle  of  the  fore- 
arm. When  both  bones  are  broken  the  middle 
of  the  arm  will  sink,  and  that  variety  of  defor- 
mity, which  I have  just  mentioned,  will  pro- 
bably occur.  If,  on  the  contrary,  the  middle 
of  the  arm  bears  more  upon  the  sling  than  the 
elbow  and  hand,  the  ulna  will  be  pressed  to- 
wards the  radius,  and  angular  deformity  will 
be  produced  in  the  opposite  direction,  ( Fig,  7 ) \ 


Fig.  7. 

and  this  the  convex  splints  have  no  power  to 
prevent ; because  they  are  pushed  out  of  their 
proper  situation,  by  the  action  of  the  sling. 
From  what  I have  said,  I think  the  reader  must 
be  sensible,  that  the  split  deal  splint  ought  not 
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to  be  omitted  in  any  instance,  even  when  the 
ulna  is  not  fractured  ; for  in  such  cases,  as  in  all 
others,  it  adds  to  the  comforts  of  the  patient, 
by  forming  an  easy  bed  for  the  limb  to  rest 
on,  and  at  the  same  time  prevents  the  sling  from 
operating  so  as  to  force  the  convex  splints  away 
from  their  proper  bearing — an  effect  which  it 
always  has  more  or  less,  when  the  split  deal 
splint  is  not  employed.  He  will  also  see,  that 
the  regulation  of  the  sling  is  a part  of  the  sur- 
geon's duty,  which  he  ought  never  to  neglect. 

I 

I would  observe,  with  respect  to  fractures  of 
the  base  of  the  radius  dividino;  the  hono,  down- 
ward  and  outward,  that  it  is  advisable  not  to 
allow  the  split  deal  splint  to  extend  further  than 
the  wrist.  In  such  cases  the  hand  should  be 
suffered  to  drop  as  low  as  possible,  before  it  is 
confined  to  the  flat  part  of  the  back  splint.  If 
the  hand  be  confined  down  in  this  way,  it  will 
act  as  a lever  upon  the  carpal  portion  of  the 
radius,  and  tend  to  raise  it,  and  thus  assist  the 
splints  in  keeping  the  carpal  portion  in  a proper 
line  with  the  humeral.  In  this  variety  of  frac- 
ture, the  sling  should  not  be  allowed  to  extend 
farther  than  the  wrist.  The  surgeon  should 
take  care  to  ascertain  the  direction  of  the  frac- 
ture, for,  if  he  were  to  make  a lever  of  the 
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hand  in  the  manner  I have  pointed  out,  when 
the  fracture  passes  through  the  bone  downward 
and  inward,  he  would  be  in  danger  of  keeping, 
the  fractured  surfaces  separated  from  one  an-> 
other,  and  thereby  retard,  and  perhaps  prevent, 
a union,  by  the  intervention  of  callus. 

When  one  or  both  bones  are  broken  near  the 
humerus,  it  is  necessary  to  be  particular  in  pad- 
ding the  splints,  so  as  to  make  them  bear  pro- 
perly at  the  seat  of  fracture. 

Fractures  of  the  bodies  of  the  bones  of  the 
fore-arm,  are  usually  from  three  to  five  weeks 
in  uniting.  When  well  managed,  the  bones 
unite  without  deforniitv,  but  there  is  often  some 
stiffness  of  the  fingers  after  the  union  of  the 
fracture  is  completed.  This  is  more  or  less 
troublesome  according  to  the  situation  of  the 
fracture,  and  the  degree  of  injury  which  the 
soft  parts  have  sustained. 

The  plan  of  treatment  which  1 have  recom- 
mended, I have  found  very  satisfactory.  It  has 
been  followed  in  St.  Thomas’s  Hospital  and 
elsewhere  for  several  years,  and  it  will  be  found 
not  to  disappoint  the  attentive  and  well-in- 
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formed  practitioner.  The  influence  of  the  splints 
is  so  self-evident,  that  it  does  not  appear  desi-- 
rable  to  take  up  the  readers  time,  by  detailing 
illustrative  cases. 
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CHAP.  XL 

Fractures  of  the  Ribs — Causes,  Symptoms, 

Nature  and  Treatment. 

I SHALL  now  proceed  to  speak  of  fractures  of 
the  ribs. 

$ ) 

Fractures  of  the  ribs  generally  happen  from  Part  usually 

^ . .'ll  ^ fractured. 

blows  or  falls  upon  the  side,  and  usually  di- 
vide the  bones  through  or  near  the  greatest 
convexity.  Sometimes,  however,  the  ribs  are 
broken  near  the  posterior  extremity,  and  some- 
times through  the  cartilages  which  connect 
them  to  the  sternum.  The  first  rib  is  so  well 
protected  by  the  clavicle,  and  the  lower  ones 
being  very  flexible,  are  less  liable  to  fracture 
than  those  which  are  placed  between  them. 
Occasionally,  several  ribs  are  fractured  at  the 
same  time,  on  one  or  both  sides. 

All  the  ribs,  with  the  exception  of  those  Displacement, 
which  are  called  floating  ribs,  being  connected 
posteriorly  to  the  spine,  and  anteriorly  to  the 
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Symptoms. 


Sternum,  those  which  arc  fractured  cannot  be- 
come shortened,  nor  can  they  be  displaced 
upwards  or  downwards,  in  consequence  of  the 
attachment  of  the  intercostal  muscles.  The  only 
direction  in  which  displacement  can  take  place 
is  inwards  or  outwards. 

When  a fracture  has  taken  place,  even  in  the 
simplest  cases,  the  pleura  becomes  more  or  less  in- 
flamed. This  gives  rise  to  cough,  which  however 
not  unfrequently  comes  on  immediately  after  the 
accident,  in  consequence,  apparently,  of  the  new 
irritation  produced  by  the  fractured  ends  of  the 
bone  prior  to  the  occurrence  of  inflammation, 
If  we  place  the  hand  upon  the  part  where  the 
patient  complains  of  a pricking  sensation  and 
desire  him  to  cough,  we  sometimes  feel  cre- 
pitus ; and  if  we  draw  the  finger  along  the  rib 
over  the  painful  part,  we  sometimes  feel  an 
unnatural  projection  ; but  this  of  course  can 
only  be  noticed  when  the  fracture  is  attended 
with  displacement.  If  the  fracture  be  attended 
with  displacement,  the  pleura  is  often  more  or 
less  torn,  and  it  not  unfrequently  happens,  that 
one  of  the  fractured  ends  is  driven  inwards,  so 
far  as  to  penetrate  the  lungs  ; when  this  is 
the  case,  the  air  escapes  and  produces  em- 
physema. 
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A fracture  of  a rib  without  displacement  is  Nature, 
a very  simple  accident^  and  one  which  is  not 
always  readily  discovered  ; but  when  several  of 
the  ribs  are  broken  on  one  or  both  sides,  and 
when  the  lungs  or  one  or  more  of  the  inter- 
costal arteries  are  wounded,  the  injury  is  veiy 
dangerous. 

The  indication  in  the  treatment  of  fractures  Treatment  by 

roller. 

of  the  ribs,  in  ordinary  cases,  is  to  fix  the  ribs, 
so  that  those  above  and  below  the  fracture  shall 
not  be  put  in  motion  by  the  function  of  breath- 
ing so  as  to  give  pain.  This  is  comnionly  done 
by  a wide  roller  of  linen  or  flannel,  placed  round 
the  chest  with  a sufficient  degree  of  firmness 
to  prevent  the  ribs  from  rising  during  the  act  of 
inspiration. 

I object  to  this  mode  of  treatment,  because  Objection, 
the  roller  gets  slack,  and  requires  to  be  re-ap- 
plied frequently,  and  because,  when  it  is  applied 
too  tight,  it  cannot  be  regulated  to  the  patient’s 
feelings  without  taking  it  off  and  re-applying 
it.  The  patient  is  often  much  distressed  if  the 
roller  is  applied  too  tight  or  too  slack,  and  can- 
not relieve  himself  without  the  assistance  of  his 
surgeon. 

R r 


Author’s  plan. 


Application. 
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I employ  a towel  (^ee  a,  Fig,  1),  or  a wide 


piece  of  strong  linen,  near  one  extremity  of 
which  is  fixed  tapes,  in  the  form  of  loops, 
and  near  the  other  extremity  tapes,  with  two 
loose  ends,  c,  opposite  the  loops. 

The  towel  thus  equipped,  is  placed  round 
the  chest,  and  is  supported  in  its  proper  situa- 
tion, by  means  of  pieces  of  linen  or  tapes,  d, 
passed  over  the  shoulders  in  the  form  of  braces. 
The  surgeon  then  passes  one  of  the  loose  ends 
through  the  opposite  loop,  and  ties  it  to  the 
other  loose  end,  and  proceeds  to  tie  the  other 
loose  ends  in  the  same  manner,  till  the  whole 
of  them  are  fixed  with  a sufficient  degree  of 
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firmness  to  prevent  any  painful  motion  of  the 
ribs. 

The  advantages  of  this  bandage  are,  that  it  Advantages, 
keeps  its  situation,  and  enables  the  surgeon  to 
regulate'  the  pressure  with  facility,  according  to 
the  feelings  of  the  patient,  which  ought  always 
to  be  consulted  when  we  are  bandaging  fractures 
of  the  ribs.  I invented  this  bandage  about  two 
years  after  I first  entered  the  profession,  and 
applied  it  to  a near  relative,  who  was  then 
suffering  greatly  from  the  cough  which  accom- 
panied a fracture  of  one  of  his  ribs,  and  I have 
never  since  seen  occasion  to  alter  it.  It  should 
be  applied  with  that  degree  of  tightness  which 
gives  the  patient  the  greatest  ease  in  the  frac- 
tured part. 

If  we  have  reason  to  apprehend  that  the  Constitutional 

^ ^ treatment. 

lungs  are  injured  and  inflamed,  or  that  the  in- 
flammation is  spreading  in  the  pleura,  it  is  right 
to  bleed,  and  that  largely;  and  the  patient 
should  be  kept  at  rest,  and  be  directed  to  take 
such  medicines  as  are  calculated  to  keep  the 
bowels  in  a relaxed  state,  and  to  relieve  the 
cough  which  arises  in  consequence  of  the  acci- 
dent. 


R r 2 
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Treatment 
when  many  are 
broken. 


Cannot  support 
them. 


Bleeding  from 
the  intercostal 
arteries. 


If  several  of  the  ribs  are  broken  on  one  or  on 
both  sides,  it  is  improper  to  apply  a bandage  of 
any  kind ; for,  in  such  a case,  the  fractured  ex- 
tremities would  be  pressed  in  upon  the  lungs, 
and  not  only  injure  them  materially,  but  in 
some  cases  sulfocate  the  patient,  by  compress- 
ing the  lungs  in  such  a manner  as  to  prevent 
the  act  of  inspiration. 

In  these  severe  cases,  we  have  no  means  by 
which  we  can  support  the  ribs  in  their  proper 
situation,  and  we  are  obliged  to  trust  to  such 
remedies  as  tend  to  subdue  the  inflammatory 
action.  The  prognosis  in  such  cases  is  unfa- 
vourable. Patients  who  have  sustained  so  much 
injury,  generally  die  from  effusion  of  blood  into 
the  cavity  of  the  chest,  or  from  inflammation  of 
the  lungs  and  pleura. 

Occasionally  patients  die  from  the  effusion 
which  takes  place  from  one  or  more  of  the  in- 
tercostal arteries.  This,  sometimes  happens^ 
where  there  is  only  one  or  two  ribs  broken. 
I have  myself  seen  death  produced  by  this 
cause  where  three  ribs  only  were  found  bro- 
ken. In  this  case  there  was  no  injury  of  the 
lungs 
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In  general^  however,  fractures  of  the  ribs, 
where  there  are  not  more  than  two  or  three 
ribs  broken,  do  well.  The  danger  in  such 
cases  commonly  arises  from  inflammation  of 
the  lungs  and  pleura,  which  usually  yield  to 
the  measures  generally  employed  in  idiopathic 
inflammation  of  the  chest. 


Prognosis  in 
ordinary  cases. 
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Concussion. 


CHAP.  XII. 

Injuries  of  the  Spinal  Column  and  Spinal 

Chord. 

The  symptoms  of  the  injuries  of  the  spinal 
chord  without  fracture  are  often  very  similar 
in  many  respects  to  those  injuries  of  the  chord 
which  are  accompanied  with  fracture.  Con- 
cussion of  the  chord  may  occur  with  or  without 
extravasation.  Suppuration  and  ulceration  may 
arise  in  consequence  of  injury  or  disease. 

A very  severe  blow  upon  the  spine,  or  any 
great  violence  by  which  the  spine  is  suddenly 
bent,  may  produce  paralysis  of  the  parts  be- 
neath, in  a degree  proportionate  to  the  violence 
of  the  injury.  Extravasation  may  occur  with- 
out concussion,  and  concussion  without  extra- 
vasation. When  extravasation  is  accompanied 
by  concussion,  the  voluntary  powers  will  be  di- 
minished in  proportion  to  the  degree  of  com- 
pression produced  on  the  spinal  chord  by  the 
effused  blood  ; and,  as  the  blood  is  gradually 
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poured  out,  the  voluntary  power  may  be  gra- 
dually diminished,  till  complete  paralysis  ensues. 
Death  is  sometimes  the  result  of  this  injury. 
In  cases  of  concussion,  the  diminution  of  volun- 
tary power  is  immediate,  and  sometimes  the 
paralysis  is  complete.  When  concussion  is  ac- 
companied with  extravasation,  either  into'  or 
upon  the  sheath  of  the  spinal  marrow,  it  is  dif- 
ficult to  say  how  far  the  loss  of  power  over  the 
muscles  arises  from  the  simple  concussion  of 
the  chord,  or  from  concussion  in  conjunction 
with  the  pressure  produced  by  the  extravasated 
blood.  Persons  often  recover,  though  very 
slowly,  from  the  effects  of  such  injuries  of  the 
spinal  marrow  ; occasionally,  however,  they  are 
so  severe  as  to  destroy  life. 


0 

Fractures  of  the  Spine. 

Portions  of  the  spinous  processes  are  some- 
times broken  off  without  producing  any  effect 
upon  the  spinal  marrow,  unless  attended  with 
considerable  concussion.  Sir  A.  Cooper  men- 
tions the  case  of  a boy,  in  whom  three  or  four 
of  the  spinous  processes  had  been  broken  off, 
and  states  that  the  boy  recovered,  with  the  free 
use  of  his  limbs,  without  any  particular  atten- 


Spinous 

cesses. 
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Fractures 
through  the 
arch  at  the  root 
of  the  spinous 
processes. 


Fractures 
through  the 
bodies. 


tion.  The  injury  produced  some  deformity  of 
the  spine,  which  continued  when  he  was  dis- 
charged from  the  hospital.  In  a case  admitted 
into  St.  Thomas's  Hospital,  under  Mr.  Travers, 
the  spinous  processes,  from  the  fourth  dorsal  to 
the  twelfth  inclusive,  were  fractured  by  a fall 
from  a height  of  about  twenty  feet.  There  was 
found  .also  in  this  case,  after  death,  a complete 
rupture  of  the  intervertebral  substance,  between 
the  sixth  and  seventh  dorsal,  with  a slight  frac- 
ture of  the  fore-part  of  the  body  of  the  sixth 
vertebra.  The  spinal  marrow  was  completely 
torn ; the  theca,  however,  remained  nearly 
perfeet. 

I 

I have  seen  one  instance  of  this  injury.  This 
occurred  in  a person  brought  into  St.  Thomas’s 
Hospital.  The  patient  died  soon  after  his  ad- 
mission, apparently  in  consequence  of  the  con- 
cussion which  the  spinal  chord  had  received, 
and  from  compression,  arising  from  extrava- 
sation, as  the  fractured  portion  of  bone  was 
not  sufficiently  displaced  to  press  at  all  upon 
the  spinal  marrow. 

These  fractures  frequently  come  under  our  ob- 
servation. The  symptoms  and  results  of  these 
accidents  differ  according  to  the  situation  of  the 
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fractured  bone.  Sir  A.  Cooper  has  divided  them 
into  two  classes  ; 1st.  Those  which  occur 
above  the  third  cervical  vertebra,  and,  2dly, 
those  which  take  place  below  that  bone.  These 
are  accompanied  with  displacement,  differing  in 
degree  according  to  the  extent  of  laceration  or 
separation  which  the  ligaments  have  suffered. 
I have  little  to  add  to  Sir  A.  Cooper’s  account  of 
the  nature  and  symptoms  of  these  injuries,  I 
shall,  therefore,  speak  of  them,  in  these  particu- 
lars, nearly  in  his  words. 

When  the  fracture  happens  above  the  third 
cervical  vertebra,  the  accident  is  almost  al- 
ways immediately  fatal,  if  the  displacement  be 
to  the  usual  extent.  Death,  in  the  second  class, 
occurs  at  various  periods  after  the  injury.  The 
origin  of  the  phrenic  nerve  from  the  third  and 
fourth  cervical  pair  is  the  reason  of  this  diffe- 
rence ; for,  as  the  parts  below  are  paralysed  by 
the  pressure  upon  the  spinal  chord  if  the  acci- 
dent be  below  the  fourth  cervical  vertebra,  the 
phrenic  nerve  retains  its  functions,  and  the  dia- 
phragm supports  respiration  ; but,  if  on  the  con- 
trary, the  fracture  be  situated  above  the  origin 
of  this  nerve,  death  immediately  ensues.  It  is 
true,  that  a small  filament  of  the  second  cervical 
nerve  contributes  to  the  formation  of  the  phre- 


. *4 

■ ■> 


Fractures 
above  the  third 
vertebra. 


nic,  but  is  in  itself  insufficient  to  support  respi 
ration  under  fracture  of  the  third  vertebra. 


Fractures  be- 
low the  third 
cervical  ver- 
tebra— Lum- 
bar. 


The  effects  which  arise  from  fracture  and 
displacement'  of  the  spine  below  the  origin  of 
the  phrenic  nerve,  depend  upon  the  approxima- 
tion of  the  accident  to  the  head,  if  the  lumbar 
vertebrae  be  (much)  displaced,  the  lower  extre- 
mities are  rendered  so  completely  insensible 
that  no  injury  inflicted  upon  them  can  be  per- 
ceived by  the  patient ; pinching,  burning  with 
caustic,  or  the  application  of  a blister,  are  alike 
unfelt.  The  power  of  volition  is  completely 
destroyed  ; (there  is)  not  the  smallest  influence 
over  the  muscles  remaining.  The  sphincter  ani 
looses  its  power  of  resistance  to  the  peristaltic 
motion  of  the  intestines,  and  the  faeces  pass  off 
involuntarily.  The  bladder  is  no  longer  able  to 
contract,  and  the  urine  is  retained  until  drawn 
off  by  a catheter,  and  yet  the  involuntary  powers 
of  the  limbs  remain  nearly  the  same  as  before  ; 
the  circulation  proceeds,  although  perhaps  some- 
what more  languidly,  but  sufficiently  to  pre- 
serve their  heat,  and  local  inflammation  can  be 
excited  in  them.  A blister  applied  upon  the 
inner  side  of  the  thigh  or  leg,  of  which  the  pa- 
tient is  wholly  unconscious,  will  still  inflame, 
vesicate,  and  heal,  shewing  that  the  involun- 
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taiy  functions  may  proceed  in  parts  which  are 
cut  off  from  their  connexion  with  the  brain  and 
spinal  marrow.  The  penis  under  these  circum- 
stances is  generally  erect.  Patients  die  from 
this  injury  at  different  periods^  aceording  to  the 
degree  of  displacement  of  the  vertebrae.  In 
general,  in  fractures  of  the  lumbar  vertebrae, 
the  patient  dies  within  the  space  of  a month  or 
six  weeks  after  the  injury,  and. usually,  for  some 
time  before  death,  the  urine  passes  off  involun- 
tarily, from  the  extreme  debility.”  Sir  A.  Cooper 
alludes  to  a person  in  St.  Thomas's  Hospital, 
who  lived  more  than  two  years  after  this  acci- 
dent, and  then  died  of  gangrene  of  the  nates. 

In  fractures  of  the  dorsal  vertebrae  accompa- 
nied with  displacement,  the  symptoms  are 
very  similar  to  those  described  in  fractures  of  the 
lumbar,  but  the  paralysis  extends  higher,  and 
the  abdomen  becomes  excessively  inflated.  This 
symptom  arises  from  diminished  nervous  influ- 
ence in  the  intestines ; for,  though  their  peristal- 
tic motion  can  proceed  independent  of  the  brain 
and  spinal  marrow,  yet  it  is  quite  certain  that 
the  involuntary  functions  of  the  intestines,  like 
those  of  the  heart,  can  be  influenced  by  the 
brain  and  spinal  marrow ; for  we  see  even  states 
of  the  mind  producing  affections  of  the  intes- 


Fractures  of 
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tines,  one  state  rendering  them  torpid  and 
another  irritable,  as  we  see  the  heart  leaping 
with  joy  and  depressed  by  disappointment ; we, 
also,  observe  pressure  on  the  brain  rendering  the 
intestines  very  difficult  of  excitement,  even  from 
the  influence  of  the  strongest  aperients.  From 
displacement  of  the  dorsal  vertebrae,  death 
sooner  succeeds  than  in  similar  injuries  to  the 
lumbar,  the  patient  usually  not  surviving  the 
accident  more  than  a fortnight  or  three  weeks.” 
Now  and  then,  however,  the  patient  lives  much 
longer.  Sir  A.  Cooper  mentions  the  case  of  a 
gentleman,  who  lived  rather  more  than  nine 
months  after  the  injury.  The  period  of  ex- 
istence is  regulated  according  to  the  situation 
of  the  fracture,  whether  it  be  near  or  distant 
from  the  cervical  vertebrae,  and  the  degree  of 
displacement;  and,  also,  according  to  the  de- 
gree of  injury  which  the  spinal  marrow  has 
sustained. 


Fractures  of 
the  cervical 
vertebrae. 


Fractures  of  the  cervical  vertebrae  below  the 
origin  of  the  phrenic  nerve,  produce  paralysis 
of  the  arms,  as  well  as  of  the  lower  parts  of  the 
body,  but  this  paralysis  is  seldom  complete ; if 
the  fracture  occur  at  the  sixth  or  seventh  ver- 
tebra, the  patient  has  some  feeling  and  powers 
of  motion,  but  if  at  the  fifth,  little  or  none; 
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sometimes  one  arm  is  much  more  affected  than 
the  other,  when  the  fracture  is  oblique  and  the 
axillary  plexus  of  nerves  is  consequently  par- 
tially influenced.  Respiration  in  these  cases  is 
difficult,  and  performed  wholly  by  the  dia- 
phragm ; the  power  of  the  intercostal  muscles 
being  destroyed  by  the  accident.  The  abdo- 
men is  also  tumid  from  flatulency,  as  when  the 
dorsal  vertebrce  have  sustained  injury.  The 
other  symptoms  are  the  same  as  in  other  frac- 
tures of  the  vertebrae  below  the  cervical,  as 
regards  the  lower  extremities,  the  bladder  and 
the  sphincter  ani.  Death  ensues,  in  these  cases, 
in  from  three  to  seven  days,  as  the  fracture 
may  happen  to  be  seated  in  the  fifth,  sixth,  or 
seventh  vertebra.  I have  scarcely  known  the 
subject  of  this  injury  to  live  beyond  a week, 
and  but  rarely  to  die  on  the  second  day, 
although  they  sometimes  do  if  the  fifth  cer- 
vical vertebra  has  sustained  the  injury.  I have 
already  stated  that,  in  fractures  and  displace- 
ments above  the  fourth  cervical  vertebra,  death 
instantaneously  follows.” 

The  following  appearances  present  themselves 
upon  dissection  in  cases  of  fracture  of  the  ver- 
tebrae accompanied  with  displacement  of  the 
bodies.  “ The  spinous  processes  of  the  dis- 


plbced  vertebra  is  depressed^  the  articular  pro^ 
cesses  are  fractured,  the  body  of  the  vertebra  is 
broken  through,  for  it  but  rarely  happens  that 
the  separation  and  displacement  occur  at  the 
intervertebral  substance.  The  body  of  the  ver- 
tebra is  usually  advanced  from  half  an  inch  to 
an  inch  ; bet^veen  the  vertebrae  and  the  sheath 
of  the  spinal  marrow,  blood  is  extravasated, 
and  frequently  there  is  blood  extravasated  upon 
the  spinal  chord  itself.  The  spinal  marrow  is 
compressed  and  bruised  in  slight  displacements, 
and  is  torn  through  when  the  injury  is  very  ex- 
tensive, but  the  dura  mater  remains  whole.  A 
bulb  is  formed  at  each  end  of  the  lacerated  spinal 
marrow,  which  laceration  is  usually  produced 
by  the  bony  arch  of  the  spinous  processes.” 

Mr.  H.  Cline  considered  these  cases  to  be 
similar  to  fracture  with  depression  of  the  cra- 
nium, and,  in  order  to  obtain  relief,  he  thought 
it  would  be  necessary  to  remove  that  portion  of 
the  vertebra  by  which  the  spinal  chord  is  com- 
pressed ; and,  as  the  cases  had  proved  so  uni- 
formly fatal,  he  thought  himself  justified  in 
stepping  out  of  the  usual  course,  with  a hope 
of  preserving  life.  He  made  an  incision  upon 
the  depressed  bone,  as  the  patient  w^as  lying 
upon  his  breast,  raised  the  muscles  covering  the 
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spinal  arch^  applied  a small  trephine  to  the 
archj  and  cut  it  through  on  each  side,  so 
as  to  remove  the  spinous  process  and  the  arch 
of  bone  which  pressed  upon  the  spinal  marrow. 
He  lived  to  try  this  operation  only  in  one  case, 
in  which  it  did  not  succeed.  The  same  opera- 
tion has  been  performed  several  times  since,  but 
with  no  better  result. 

I do  not  anticipate  that  any  good  will  be 
found  to  arise  from  this  operation,  at  least 
during  the  early  stage  of  the  injury.  The  ope- 
ration is  in  itself  very  severe,  and  converts  a 
simple  fracture  into  the  state  of  one  which  is 
compound,  and  subjects  the  patient  to  all  the 
consequences  of  a fracture  of  this  description, 
in  a part,  too,  much  more  necessary  to  life  than 
the  extremities,  in  which  compound  fractures 
most  commonly  occur.  I do  not  mean  these 
observations  in  the  way  of  blame,  but  throw 
them  out  with  a view  to  discourage  a mode  of 
proceeding  which  has  never,  as  far  as  I know, 
been  productive  of  any  good.  When  cases 
prove  so  constantly  fatal,  surgeons  consider 
themselves  justified  in  trying  desperate  modes 
of  treatment  with  the  laudable  hope  of  being  in- 
strumental in  preserving  now  and  then  a person 
from  an  untimely  grave.  I am  disposed  to 
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thinks  however,  that,  in  cases  of  fracture  of  the 
spine,  a milder  mode  of  management,  which  1 
have  to  mention,  will  be  found  more  frequently 
beneficial. 

The  indications  in  cases  of  fracture  of  the 
spine  that  require  our  immediate  attention,  are, 
1st.  To  bring  the  displaced  parts  as  nearly  as 
possible  into  their  natural  position,  and  prevent 
them  from  being  moved.  2dly.  To  remove 
local  inflammation.  3dly.  To  attend  to  the 
state  of  the  system  generally,  and  particularly 
to  the  condition  of  the  bowels  and  bladder. 

The  first  indication  1 endeavour  to  answer 
by  means  of  my  fracture-bed.  fSee  page  211J* 
When  this  bed  is  used  for  fractures  of  the  spine, 
it  is  necessary  that  it  should  have  a hole  in  the 
upper  plane  and  in  the  mattress,  large  enough 
to  enable  the  surgeon  to  apply  any  thing  to  the 
injured  part  that  its  varying  condition  may  re- 
quire. This  hole  is  closed  with  a pad,  properly 
constructed,  and  a trap-door  made  to  fit  the 
hole.  The  mattress  should  be  covered  with  a 
blanket  and  sheet,  as  above  described,  which  of 
course  should  be  cut  through  and  tacked,  so  as 
to  admit  of  easy  access  to  the  spine  through 
the  trap- door  in  the  upper  plane. 
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The  bed  having  been  properly  prepared,  place 
the  upper  plane  to  lie  horizontally,  and  the  mid- 
dle and  lower  planes  at  an  angle,  and  then  lay 
the  patient  upon  the  bed,  with  the  perineum 
opposite  the  hole  in  the  middle  plane,  and  the 
fractured  portion  of  the  spine  opposite  the  hole 
in  the  upper  plane.  When  this  is  done,  observe 
the  position  of  the  spine,  and  see  whether  it 
lies  in  as  straight  a line  as  it  can  be  brought  by 
raising  the  angle  formed  by  the  middle  and  lower 
plane  ; if  not,  vary  it  a little,  in  order  if  possible, 
to  cause  the  fractured  surfaces  to  fall  into  their 
natural  position.  This  having  been  done,  place 
the  head  with  the  face  supine,  and  fix  it  in  this 
position,  with  a bandage  carried  from  the  side 
of  the  patient’s  night-cap  to  the  side  of  the  bed. 
Care  should  be  taken  that  the  skin  at  the  back 
of  the  pelvis  is  not  much  pressed  upon  by  the 
superincumbent  weight.  If  this  direction  be 
neglected,  very  serious  mischief  may  arise  from 
inflammation  or  sloughing.  In  order  to  avoid 
these  evils,  the  length  of  the  middle  plane  re- 
quires to  be  regulated  with  nicety,  so  that  the 
weight  of  the  lower  limbs  and  part  of  the 
weight  of  the  pelvis  may  be  supported  by  the 
lower  planes,  over  which  the  limbs  are  placed. 
The  patient  may  lie  in  this,  the  most  favourable 
position  for  any  desirable  length  of  time  with- 
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out  any  danger  of  injury  from  partial  pressure^ 
and  need  not  be  moved  either  for  the  purpose  of 
taking  away  the  faeces  and  urine,  or  to  enable  the 
surgeon  to  apply  any  thing  that  may  be  deemed 
advisable  to  the  injured  part  of  the  spine. 

The  inflammation  which  supervenes  should 
be  subdued  by  the  employment  of  leeches, 
which  should  be  applied  with  as  much  freedom 
as  the  circumstances  of  the  case  wiW  justify ; 
and  by  the  administration  of  aperient  medicines. 
Bleeding  from  the  arm  may  be  advisable  in 
some  instances,  where  the  febrile  excitement  is 
great.  The  food  should  be  light  and  farina- 
ceous. The  constitutional  treatment  must  be 
regulated  by  the  state  of  the  patient,  and  the 
urine  should  be  drawn  off,  by  means  of  a cathe- 
ter, every  five  or  six  hours.  A flexible  catheter 
may  be  left  in  the  bladder  for  this  purpose. 
The  young  surgeon  should  remember  that  the 
bladder  has  lost  its  power  of  acting,  and  should 
therefore  always  take  care  to  press  upon  the 
abdomen  over  the  region  of  this  viscus  when 
he  is  removing  the  urine. 

The  following  case  will  serve  to  illustrate  the 
effects  of  this  mode  of  treatment  when  con- 
ducted with  care. 
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Nov.  24,  1829. — A boy,  aged  15,  was  ad- 
mitted into  St.  Thomas’s  Hospital,  under  Mr. 
Green,  with  symptoms  of  compression  of  the 
spinal  chord.  He  stated  that,  as  he  was  pass- 
ing under  a crane,  a barrel  fell  and  struck  him 
down ; the  blow  was  received  between  the 
shoulders.  He  was  taken  up,  being  unable  to 
rise,  and  brought  immediately  to  the  hospital. 

The  symptoms  in  this  case  were  as  follow : — 
Total  loss  of  voluntary  muscular  power  in  the 
lower  extremities.  Sensation  considerably  di- 
minished as  high  as  the  ribs,  but  not  entirely 
lost.  The  costal  and  abdominal  muscles  were 
completely  paralysed,  and  respiration  was  car- 
ried on  entirely  by  the  diaphragm.  He  expe- 
rienced great  pain  in  the  upper  arm,  extending 
in  the  course  of  the  brachial  nerves.  The  pain 
in  the  axillae  he  describes  as  similar  to  round 
bodies  pressing  in  that  situation.  There  was 
weakness  felt  in  the  arms  and  neck.  The 
bladder  was  paralysed,  and  priapism  was  pre- 
sent. On  examining  the  spine,  some  depres- 
sion of  the  spinous  process  of  the  second 
dorsal  vertebra,  attended  with  mobility  and 
crepitus,  was  perceptible.  Mr.  Green  was  of 
opinion,  that  the  injury  was  a fracture  of  the 
body  of  the  second  or  upper  part  of  the  third 
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dorsal  vertebra.  He  was  ordered  a saline  mix- 
ture in  connexion  with  an  anodyne,  and  twelve 
leeches  to  the  injured  part. 

On  the  25th,  a consultation  of  the  surgeons 
of  the  hospital  took  place,  and  it  was  deter- 
mined that  the  boy  should  be  kept  quiet.  At 
Mr.  Green’s  request,  I had  my  fracture-bed 
made  ready  for  him  in  the  manner  above  des- 
cribed, and  superintended  his  being  placed  upon 
it,  which  was  done  in  the  afternoon  of  the 
same  day,  as  1 have  recommended.  Aperient 
medicines  were  administered,  and  twenty  leeches 
were  applied  to  the  spine  in  the  region  of  the 
fracture,  through  the  opening  in  the  upper 
plane  of  the  fracture-bed.  His  urine  was  or- 
dered to  be  drawn  off  every  six  hours.  He 
complained  of  the  abdomen  being  tense,  though 
it  was  not  so  to  the  touch. 

26th. — The  leeches  had  bled  freely,  and  he 
had  had,  three  copious  evacuations.  He  had 
now  more  sensation,  and  some  slight  return  of 
voluntary  power  in  the  extremities.  The  urine 
was  acidulated. 

27th.— Stated  that  he  passed  a small  quan- 
tity of  urine  without  assistance.  He  had  a 
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slight  cough  on  the  25th,  which  still  continued 
to  tease  him.  He  slept  well ; his  appetite  was 
good ; diet  light. 

29th. — He  felt  perfectly  easy,  and  had  gained 
more  power  in  the  left  leg,  but  had  still  very 
little  in  the  right.  Had  not  passed  any  urine 
without  the  assistance  of  a catheter  since  the 
27th. 

Dec,  3. — Muscular  power  gradually  return-- 
ing,  but  more  rapidly  in  the  left  limb  than  in 

the  right.  Numbedness  principally  in  the  right 

> 

limb  and  over  the  abdomen.  His  bowels  were 
torpid,  and  required  the  aid  of  aperients. 

8th. — Muscular  power  increased.  The  ab- 
dominal and  intercostal  muscles  had  begun  to 
assist  in  respiration. 

12th. — The  cough  and  expectoration  had 
subsided.  Sensation  in  the  left  limb  was  now 
nearly  natural,  but  the  right  limb  still  continued 
numb,  and  he  had  very  little  power  over  its 
muscles. 

15th. — Had  been  wearing  a catheter,  which 
was  still  kept  in  the  bladder.  The  numbedness 
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had  quite  left  the  right  leg.  The  abdominal 
and  intercostal  muscles  act  freely. 

f 

20th. — Improving — placed  on  the  common 
diet  of  the  hospital. 

24th. — Appetite  good.  The  pulse  unaffected 
by  the  more  generous  diet.  He  had,  for  the 
previous  two  evenings,  passed  a considerable 
quantity  of  urine  without  the  catheter. 

30th. — Was  now  able  to  pass  his  water  alto- 
gether without  assistance.  Voluntary  muscular 
power  was  increasing  gradually.  The  right  limb 
continued  much  behind  the  left  in  power.  His 
bowels  were  kept  open,  by  a table-spoonful  of 
castor  oil  given  every  night. 

January  18^  1830.-— The  bowels  had  now 
acted  regularly  without  aperients  for  about  ten 
days.  The  left  limb  had  still  the  precedence 
of  the  right.  His  urine,  which  he  passed  with- 
out assistance,  was  neutral.  Health  very  good. 

25th. — Was  moved  by  Mr.  Green’s  desire  to 
a common  bed,  with  permission  to  turn  on  his 
side,  but  had  strict  orders  to  retain  the  recum- 
bent posture. 
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February  9. — He  was  allowed  to  get  up  and 
move  about  with  crutches. 

28th. — At  this  time  he  was  able  to  walk  a 
little  without  assistance.  He  could  not  put 
out  his  right  leg  so  freely  as  the  left,  and  had 
a peculiar  fall  of  the  right  shoulder. 

April  5.-^He  could  walk  well  at  this  time, 
but  still  made  shorter  steps  with  the  right  leg 
than  with  the  left,  and  occasionally  dropped  the 
right  shoulder.  He  still  stooped  a little  for- 
ward, but  there  was  now  no  pain  experienced 
in  the  back,  nor  any  irregularity  of  the  spinous 
process  to  be  observed. 

This  boy  called  at  the  hospital  a short  time 
ago,  and  was  then  perfectly  restored. 
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CHAP.  XIII. 

Fractures  of  the  Pelvis. 

/ 

Fractures  of  the  pelvis  are  not  common  acci- 
dents ; but,  when  they  occur,  are  for  the  most 
part  of  a very  serious  nature. 

The  causes  which  give  rise  to  these  injuries 
are  various,  but  they  are  always  referable  ta 
external  violence ; such  as  falls  from  a great 
height,  the  passage  of  heavy  carriage-wheels 
over  the  pelvis,  &c. 

Fractures  of  the  pelvis  are  distinguished  by 
displacement  or  crepitus,  or  both  ; but  it  is 
sometimes  difficult  to  ascertain  precisely  through 
what  part  the  fracture  has  taken  place. 

When  the  sacrum  is  fractured,  there  is  no 
danger  of  displacement  from  the  action  of  mus- 
cles. The  principal  danger  depends  upon  the 
injury  which  the  pelvic  viscera  and  nerves  may 
have  suffered  from  the  violence  which  occasioned 
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the  fracture.  Hence,  often  proceed  retention  of 

urine,  inability  to  retain  this  fluid,  involuntary 

discharge  of  the  faeces,  paralysis  of  the  lower 

* 

extremities,  &c. 

This  bone  is  occasionally  broken  when  the 
fracture  arises  from  a fall  on  the  buttock ; the 
pain  occasioned  by  the  injury  is  increased  by 
walking,  in  consequence  of  some  fibres  of  the 
glutei  being  attached  to  this  bone  and  disturbing 
it  when  in  action. 

Fractures  of  these  bones  are  attended  with 
considerable  contusion  of  the  external  soft  parts, 
and  sometimes  with  great  injury  of  the  pelvic 
viscera  ; sometimes  the  os  ilium,  the  os  ischium, 
and  the  os  pubis  are  found  fractured  in  the  same 
person.  The  degree  of  displacement  com- 
monly depends  upon  the  degree  of  laceration 
which  the  soft  parts  have  sustained.  When 
the  contusion  is  great,  and  the  bones  very  badly 
broken,  the  patient  suffers  greatly  when  any 
motion  is  given  to  the  body.  Occasionally  the 
bladder  is  wounded,  or  the  urethra  torn  through 
or  opened. 

Sir  A.  Cooper  observes  that,  when  the  frac- 
ture of  the  os  innorninaturn  happens  through 


Fractures  of  the 
os  coccygis. 


Fractures  of the 
ossa  innomina- 
ta  and  pubes. 
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the  acetabulum,  the  head  of  the  bone  is  drawn 
upwards,  and  the  trochanter  somewhat  forwards, 
so  that  the  leg  is  shortened,  and  the  knee  and 
foot  are  turned  inwards  ; such  a case  may  be 
readily  mistaken  for  dislocation  into  the  ischiatic 
Yiotch.  If  the  os  innominatum  is  disjointed 
from  the  sacrum,  and  the  pubes  and  ischium 
are  broken,  the  limb  is  a slight  degree  shorter 
than  the  other ; but  in  this  case,  the  knee  and 
foot  are  not  turned  inwards  but  outwards.” 

The  treatment  usually  advised,  is  very  inade- 
quate to  answer  any  of  the  indications  which 
present  themselves  in  these  cases  ; and  I think, 
from  this  cause,  many  instances  of  death  have 
occurred,  which,  under  a more  favourable  ma- 
nagement, might  have  been  prevented. 

The  two  great  indications  in  all  cases  of  frac- 
ture of  the  pelvis  is  to  reduce  the  parts  into 
their  natural  position  as  nearly  as  possible,  and 
keep  them  there  in  a state  of  perfect  quietude  ; 
and  to  guard  against  inflammation  of  the  pelvic 
. and  other  neighbouring  viscera.  When  the 
sacrum  or  os  coccygis  is  displaced  inward,  it 
should  be  reduced  by  the  finger  per  rectum,  or 
per  vaginam,  but  without  violence. . 
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A bandage,  placed  closely  round  the  pelvis, 
as  usually  recommended,  is  likely  in  some 
cases  to  do  more  harm  than  good,  by  driving 
the  broken  portions  of  the  bones  in  upon  the 
viscera.  Whatever  support,  therefore,  of  this 
kind  is  given,  it  should  be  regulated  by  the 
conditions  of  the  fracture.  I would  recom- 
mend the  surgeon,  in  all  cases  of  this  descrip- 
tion, to  have  recourse  to  the  fracture-bed  above 
described.  I should  place  the  patient  upon  it, 
with  the  upper  plane  nearly  in  the  horizontal 
position,  and  the  two  lower  planes  at  an  obtuse 
angle.  The  middle  plane  should  be  elongated,  so 
that  the  gentle  strain  upon  the  thighs,  made  by 
the  weight  of  the  legs  lightly  resting  upon  the 
lower  plane,  might  prevent  any  uncomfortable 
pressure  from  being  made  upon  the  back  of  the 
pelvis.  The  sides  of  the  pelvis  should  be  gently 
supported  by  pads,  if  necessary.  This  I should 
always  recommend  to  be  done  when  the  ilia 

i 

are  fractured.  The  thighs  should  be  approx- 
imated, and  the  feet  kept  upright.  If  the  ure- 
thra or  bladder  be  injured,  a flexible  catheter 
should  be  worn.  Care  should  be  taken  also  to 
draw  oif  the  urine  at  proper  intervals  should 
the  bladder  be  rendered  paralytic.  The  bowels 
should  be  kept  in  a comfortably  relaxed  state, 
and  when  inflammation  supervenes  more  active 
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measures  should  be  resorted  to.  Blood  should 
be  drawn  from  the  arm^  and  by  leeches  as 
occasion  may  require. 

Some  time  ago  there  was  a man  admitted 
into  St.  Thomas’s  Hospital,  under  Mr.  Green, 
with  a very  bad  fracture  of  the  pelvis,  accom- 
panied with  laceration  of  urethra  and  perineum. 
The  man  suffered  greatly  when  the  least  move- 
ment was  given  to  the  body.  I did  not  take 
notes  at  the  time,  nor  can  I bring  to  memory 
only  a few  particulars  of  the  case.  He  was 
placed  upon  my  fracture-bed  very  soon  after 
his  admission,  in  the  manner  I have  pointed 
out,  and  treated  as  the  circumstances  required. 
A flexible  catheter  was  kept  in  the  bladder, 
through  which  the  water  was  allowed  to  drain 
off.  For  a considerable  time  after  the  injury, 
the  urine  was  mixed  with  blood.  The  wound 
in  the  urethra  and  perineum  ultimately  healed, 
and  the  man  was  so  far  recovered,  that  it  was 
thought  he  might  be  removed  to  a common 
bed.  This  was  done,  but  it  was  soon  ascertained 
that  the  union  which  had  taken  place  was  not 
sufficient  to  support  the  parts  in  their  natural 
position.  One  of  the  limbs  began  to  be  drawn 
up,  and  appeared  shorter  than  the  other,  from 
the  displacement  of  the  fractured  bones.  It 
was  proposed  to  the  man  that  he  should  be 
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placed  again  upon  the  fracture-bed,  but  he  de^ 
dined,  as  he  desired  to  leave  the  hospital, 
which  he  had  been  anxious  to  do  for  some  time 
previous.  I saw  him  some  months  after  he  left 
the  hospital,  and  the  limb  had  now  become 
retracted  several  inches.  The  man  was  quite 
helpless.  The  femora  were  free  from  injury. 

It  was  found  in  this  case,  that  the  fracture-  Remarks, 
bed  gave  the  surgeon  great  command  over  the 
fractured  bones,  and  enabled  him  to  prevent 
retraction,  and  at  the  same  time  to  support  the 
patient  in  that  position  most  comfortable  to 
himself. 

The  prognosis  in  fractures  of  the  os  sacrum  Prognosis, 
and  ossa  innominata,  has  been  commonly  un- 
favourable, and  will  continue  to  be  so  when  the 
viscera  are  injured  ; but  should  they  escape  in- 
jury, or  be  not  irreparably  lacerated,  I think 
that  the  plan  of  treatment  which  I have  advised 
will  be  the  means  of  saving  many  lives  which 
would  otherwise  be  lost,  as  it  enables  the  sur- 
geon to  keep  the  parts  in  a state  of  perfect 
quietude,  and  thereby  prevent  that  horrible  pain 
and  destructive  inflammation  which  arise  from 
the  movement  of  the  broken  portions,  and  the 
consequent  pricking  and  tearing  of  the  con- 
tiguous textures. 
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Some  simple 
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CHAP.  XIV. 

Compound  Fractures. 

J 

Sec.  1. — The  Nature  of  Compound  Fracture— 
The  usual  Modes  of  Treatment — Local — 
Constitutional, 

By  compound  fracture,  I mean  a fracture  with 
a wound  leading  from  the  fracture  through  the 
soft  parts  to  the  external  surfaee. 

When  speaking  of  the  different  varieties  of 
fracture  in  a former  chapter,  I remarked  that 
the  only  specific  difference  between  a simple 
and  a compound  fracture  consists  in  the  wound 
which  always  accompanies  the  latter.  There 
are  many  compound  fractures  attended  with 
much  less  laceration,  much  less  contusion  of 
the  surrounding  parts,  and  consequently  much 
less  mischief  than  we  observe  in  some  simple 
fractures.  But  we  may  lay  it  down  as  a general 
rule,  that  compound  fractures  are  attended  with 
much  more  laceration  and  contusion  than  sim- 
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pie  fractures^  and,  even  upon  this  considera- 
tion alone,  are  commonly  much  more  serious 
injuries. 

When  called  to  a case  of  compound  fracture, 
the  first  question  which  arises  is,  can  the  limb 
be  saved  ; or,  in  other  words^^  can  we  attempt 
to  save  the  fractured  limb  with  safety  to  the 
patient’s  life  ? This  is  a question  of  great  im- 
portance, and  one  which  requires  immediate 
determination — every  moment  of  delay  is,  in 
many  instances,  to  the  patient’s  disadvantage, 
and  frequently  a very  short  space  of  time  makes 
all  the  difference  between  probable  safety  and 
fatality.  If  these  cases  in  general  would  admit 
of  deliberation  for  two  or  three  days  without 
adding  to  the  patient’s  danger,  and  during  that 
time  such  symptoms  might  be  expected  to 
arise  as  would  with  certainty  point  out  to  the 
scientific  surgeon  the  conduct  which  he  ought 
to  pursue,  the  difference  in  a surgical  point  of 
view  would  be  considerable  ; and  could  such 
delay  be  allowed  with  impunity,  the  surgeon 
would  not  seem  to  be  so  precipitate  in  his  de- 
termination as  he  is  frequently  thought  to  be  ; 
and  should  amputation  be  advised,  the  patient 
and  his  friends  would  become  more  convinced 
■of  its  necessity,  and  the  patient  would  be  in- 
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ty  of  amputat- 
ing. 


f)40 


duced  to  submit  to  it  with  little  comparative 
reluetance.  But,  unfortunately  for  both  parties, 
this  is  seldom  the  case.  If  we  do  not  embrace 
the  first  opportunity,  we  are  frequently  denied 
another.  Here,  therefore,  the  whole  exertion 
of  a man’s  penetration  and  judgment  and  firm- 
ness are  required  ; here  these  mental  powers 
must  be  concentrated,  that  he  may  neither 
rashly  nor  unnecessarily  deprive  the  patient  of 
a limb,  nor  through  a false  tenderness  or  timi- 
dity suffer  him  to  perish,  by  endeavouring  to 
preserve  a limb  which  he  ought  to  lose. 


Circumstances 
which  render 
amputation  ne- 
cessary. 

/ 


Many  circumstances  may  accompany  a com- 
pound fracture,  which  would  render  the  opera- 
tion of  amputation  necessary.  Great  commi- 
nution of  bone,  with  great  laceration  and  con- 
tusion of  the  soft  parts,  accompanied  with 
extensive  wounds  leading  to  the  fractured  part, 
demand  immediate  amputation.  There  may 
be  some  gentlemen  who  have  a very  imper- 
fect notion  of  the  appearance  of  cases  which 
1 have  said  require  immediate  amputation. 
Unfortunately  we  cannot,  in  speaking  of  these 
cases,  convey  clear  ideas  to  those  who  have 
never  witnessed  them.  We  are  obliged  to  make 
use  of  comparative  terms,  of  whose  import  the 
experienced  surgeon  only  is  a competent  judge. 


t- 
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A man  who  has  seen  the  colours  black  and  red, 
knows  well  what  is  meant  by  the  words  black 
and  red,  when  mentioned  to  him  in  his  own^ 
language  ; but  it  would  be  difficult  to  convey  to 
a man  who  has  never  seen  the  colours,  the  pre- 
cise idea  which  these  words  designate : so  a 
surgeon,  who  has  seen,  that  degree  of  comminu- 
tion of  bone,  laceration  and  contusion  of  soft 
parts,  which  requires  amputation,  and  who  has 
witnessed  the  influence  of  age  and  constitution 
upon  persons  who  have  suffered  severe  injuries, 
comprehends  what  is  meant  b}^  the  terms  used 
to  represent  these  states ; he  knows,  too,  that 
one  person  would  suffer  little  from  a degree  of 
organic  injury  which  would  destroy  another  ; 
but  it  is  a difficult  matter  to  convey  in  words 
only,  the  same  impressions  to  a man  who  has 
never  been  assisted  by  actual  observation. 

Again  ; a man  unaccustomed  to  contemplate 
colours,  would  readily  distinguish  the  colour 
black  from  blue,  when  he  had  once  seen  them, 
if  the  difference  be  great ; but  he  would  pass 
over  minute  shades  of  difference  which  the 
experienced  eye  would  immediately  detect : so 
it  is  in  many  cases  of  medicine  and  surgery — 
so  it  is  in  compound  fracture.  The  inexpe- 
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rieHced  surgeon  may  form  a correct  judgment 
in  extreme  cases,  as  when  the  limb  is  crushed 
to  pieces  by  the  broad  wheel  of  a heavily  laden 
waggon,  or  by  the  force  of  a heavy  weight,  as 
that  used  to  drive  piles ; but  in  many  cases  he 
cannot  see  differences  in  the  degrees  of  severity, 
which  require  to  be  seen  and  well  weighed  be- 
fore a correct  judgment  can  be  formed. 

Recollect,  this  is  no  trifling  matter: — It  is  a 
question  of  curing  or  maiming  ; of  life  or  death. 
If  a eorrect  judgment  be  given  and  properly 
acted  upon,  the  limb  will  be  cured,  and  the  life 
will  be  preserved,  or  the  limb  will  be  ampu- 
tated, and  the  life  saved.  If  it  be  incorrectly 
determined,  a limb  which  ought  to  have  been 
saved  will  be  lost,  or  a limb  which  should  be 
amputated  will  be  attempted  to  be  saved,  and 
death  will  be  the  probable  result.  I mention 
these  facts,  to  induce  the  students  of  surgery  to 
attend  strictly  to  these  cases  i^  our  hospitals, 
while  they  have  a nopportunity  of  doing  so  ; for, 
in  practice,  we  find  that  the  lives  of  our  pa- 
tients frequently  depend  upon  the  correctness 
of  our  judgment. 


into 

a large  joint. 


When  the  fracture  extends  into  a large  joint, 
as  the  knee  or  ancle-joint,  less  injury  to  the  soft 
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parts  renders  amputation  advisable,  than  when 
it  is  situated  in  the  middle  of  a bone. 

When  the  fracture  is  attended  with  a wound 
of  the  principal  artery  of  the  limb,  as  the 
humeral  or  femoral,  amputation  should  be  im- 
mediately performed ; so,  in  general,  if  it  be 
attended  with  a laceration  of  the  posterior 
tibial.  Now  and  then  a compound  fracture, 
accompanied  with  a wound  of  the  posterior 
tibial  artery,  may  be  cured  ; but  such  recoveries 
are  rarely  met  with,  and  should  never  be  at- 
tempted unless  every  other  circumstance  be  very 
favourable. 

Before  we  make  up  our  minds  upon  the  pro-  influence  of  age 

r r and  constitu- 

priety  of  amputating,  we  must  carefully  con-  tion  and  habits, 
sider  the  age,  the  constitution,  and  the  habits 
of  the  patient ; always  bearing  in  mind,  that 
growing  persons,  after  the  age  of  two  years, 
bear  injuries  much  better  than  adults,  and 
adults  much  better  than  old  people. 

Old  persons  bear  iniuries  very  badly.  They  persons 

^ ^ ^ J J bear  injuries 

sometimes  die  of  simple  fracture,  unaccompa-  very  badly, 
nied  with  symptoms  of  severity.  Even  the 
shock  produced  by  a simple  fracture,  is  often 
too  great  for  the  powers  of  the  constitution,  in 
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Also  persons  of 
irritable  habits 
or  who  have 
abused  their 
constitution. 


Bad  cases  some- 
times get  well. 


persons  at  a great  age,  to  get  over.  They  fall 
into  a state  of  collapse,  and  die  with  apparently 
as  much  ease  as  they  fall  sleep.  In  such  per- 
sons, therefore,  compound  fractures  are  much 
less  likely  to  do  well  than  in  children  or 
adults. 

Persons  who  have  abused  their  constitutions 
by  hard  drinking,  and  persons  whose  consti- 
tutions are  naturally  irritable,  are  unable  to 
support  bad  organic  injuries.  They  often  die 
from  comparatively  slight  accidents.  Attempts 
to  preserve  the  limbs  of  such  persons,  with  bad 
compound  fracture,  have  been  most  frequently 
frustrated  by  the  death  of  the  patient. 

Such  are  the  observations  which  it  is  proper 
to  bear  in  mind,  when  we  are  called  upon  to 
form  a judgment  as  to  the  propriety  of  ampu- 
tation. If  it  be  found  necessary  to  amputate, 
the  operation  should  not  be  delayed.  The 
sooner  the  limb  is  removed,  after  the  accident, 
the  better  the  patient  is  likely  to  bear  it. 

It  may  be  said,  and  most  practical  surgeons 
are  aware,  that  limbs  so  shattered  and  wounded 
as  to  render  amputation  the  only  probable 
means  for  the  preservation  of  life,  are  now 
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and  then  saved ; but  such  escapes  are  very 
rare ; much  too  rare  to  admit  of  being  made 
precedents,  and  when  they  are  met  with,  they 
are  found  to  occur  in  persons  who  bear  pain 
well — whose  irritability  is  not  easily  excited. 

We  will  now  suppose  that  the  limb  is 
thought  capable  of  preservation  ; our  next  con- 
sideration is  the  reduction  of  the  fracture.  The 
ease  or  difficulty  attending  this,  depends  not 
only  upon  the  general  nature  of  the  case,  but 
on  the  particular  disposition  of  the  bone  with 
respect  to  the  wound. 

If  the  fractured  ends  do  not  protrude,  the 
trouble  of  reducing  them  and  placing  them  irr 
proper  apposition,  will  be  much  less  than  if  the 
case  be  otherwise.  If  one  or  more  of  the  frac- 
tured ends  protrude,  the  difficulty  of  reduction 
is  always  in  proportion  to  the  comparative  size 
of  the  wound  through  which  the  bone  has 
passed.  In  a compound  fracture  of  the  leg  or 
thigh,  it  is  almost  always  the  upper  portion 
that  protrudes.  If  the  fracture  be  of  the  trans- 
verse kind,  and  the  wound  large,  a moderate 
degree  of  extension  will  in  general  easily  re- 
duce it ; but  if  the  fracture  be  oblique,  and 
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terminate,  as  it  often  does,  in  a long  sharp  point, 
the  fractured  end  makes  its  way  through  an 
opening  no  larger  than  itself.  When  this  is 
the  case,  if  we  place  the  leg  in  the  straight 
position,  in  order  to  make  extension,  the  soft 
parts  in  contact  with  the  protruded  portion  gird 
it  tight,  and  make  all  that  part  of  the  bone 
which  is  external  to  the  wound,  press  hard  on 
the  skin  of  the  leg  beneath  it.  Under  these 
circumstances,  all  attempts  at  reduction  will  be 
found  to  be  impracticable — the  more  the  leg  is 
stretched  out,  the  more  the  bone  will  be  begirt 
by  the  integuments. 

When  this  happens,  it  is  sometimes  advisable 
to  remove  part  of  that  portion  of  the  bone 
which  protrudes,  by  means  of  the  saw  ; this  is 
only  necessary  when  the  protruding  portion  is 
very  pointed,  and  then  only  a small  piece  of 
the  end  should  be  sawed  oif.  If  after  this  it  is 
found  that  the  end  of  the  bone  is  not  likely  to 
be  disengaged  by  extending  in  the  straight  po- 
sition, the  position  should  be  altered,  so  that,  if 
possible,  the  integuments  may  be  made  to  slip 
off  the  bone.  If  the  end  of  the  bone  cannot 
be  easily  reduced,  it  is  better  to  enlarge  the 
wound,  as  this  is  found  to  be  much  less  in- 
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jurioLis  than  violent  extension — of  course  the 
wound  must  be  made  large  enough  to  allow  of 
easy  reduction. 

If,  in  comminuted  fractures,  any  of  the  splin- 
ters  of  bone  are  found  totally  detached  and 
lying  loose  in  the  wound,  they  should  be  re- 
moved ; but  they  should  be  taken  away  with 
all  possible  gentleness,  without  laceration  or 
other  violenee,  without  the  risk  of  hemorrhage, 
and  with  as  little  poking  into  the  wound  as 
possible.  The  whole  of  this  part  of  the  treat- 
ment of  a compound  fracture  should  be  ex- 
ecuted with  great  caution.  The  practitioner 
should  always  remember,  that  if  the  parts  sur- 
rounding the  fracture  be  much  torn  in  the  act 
of  removing  the  splinters,  it  is  exactly  the  same 
to  the  patient,  and  to  the  event  of  the  case, 
whether  such  violence  be  the  necessary  conse- 
quences of  the  fracture,  or  of  his  unnecessary 
or  awkward  manner  of  poking  into  the  wound. 

The  general  indications  in  the  early  treat-  General  indi- 

^ cations  of 

ment  of  a compound  fracture,  as  far  as  the  treatment, 
limb  is  concerned,  are  to  keep  the  fractured 
ends  of  the  bone,  when  once  placed  right,  at 
rest  in  their  natural  position,  to  produce  adhe- 
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sion  of  the  wound  leading  to  the  fracture^  and 
to  keep  down  the  active  inflammation. 


Usual  means 
inadequate. 


The  contrivances  commonly  made  use  of  in 
the  management  of  compound  fractures^  are 
the  fracture-box^  Assilini’s  trough,  and  Sharp’s 
splints.  I have  already  stated  the  inadequacy 
of  these  means  to  keep  the  bones  quiet  and- 
in  their  natural  position  in  simple  fractures  ; 
therefore,  1 need  only  state  here,  that  if  they 
do  not  keep  the  fractured  extremities  at  rest 
and  in  their  proper  apposition  in  simple  frac- 
tures, we  cannot  expect  that  they  can  be  so 
applied  as  to  do  so  with  any  degree  of  cer- 
tainty in  compound  fractures,  which,  as  I have 
said,  are  usually  attended  with  much  more  lace- 
ration than  is  observed  in  simple  fractures,  and 
consequently  require  more  effectual  means  of 
support. 


Tte  adhesion  of  Upon  the  treatment  of  the  wound  of  a com- 

the  wound.  ^ 

pound  fracture,  surgeons  have  varied  much  in 
their  opinions.  In  dressing  the  wound  of  a 
compound  fracture,  says  Mr.  Pott,  “ we  mean 
to  maintain  a proper  opening  for  the  easy  and 
free  discharge  of  gleet,  sloughs,  matter,  extra- 
neous bodies,  or  fragments  of  bone ; and  this  in 
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such  a manner  and  by  such  means,  as  shall  give 
the  least  possible  pain  or  fatigue ; as  shall  neither 
irritate  by  its  quality  nor  oppress  by  its  quantity, 
nor  by  any  means  contribute  to  the  detention 
or  lodgment  of  what  ought  to  be  discharged. 
The  dressing  for  the  wound  can  consist  of  no- 
thing better,  nor  indeed  so  good,  as  soft  dry 
lint,  laid  on  so  lightly  as  just  to  absorb  the 
sanies,  but  neither  to  distend  the  wound,  or 
be  the  smallest  impediment  to  the  discharge  of 
matter.  This  lint  should  be  kept  clear  of  the  ' 
edges,  and  the  whole  of  it  covered  with  soft 
easy  digestive.”  From  this  description,  it  is 
evident  that  the  lint  can  have  no  eifect  upon 
the  wound,  further  than  what  may  be  derived 
from  the  absorption  of  the  bloody  serum,  which 
always  exudes  from  the  surfaces  of  the  wound 
of  a compound  fracture  till  suppuration  is  esta- 
blished. Yet,  it  would  appear,  that  Mr.  Pott 
was  not  insensible  to  the  advantages  of  produc- 
ing adhesion  of  the  wound;  for  he  says,  our 
treatment  of  the  limb  should  be  such  as  to 
prevent  or  remove  inflammation,  in  order,  if 
the  habit  be  good  and  other  circumstances  for- 
tunate, that  the  wound  may  be  healed  by  what 
the  surgeons  call  the  first  intention — that  is 
without  suppuration  or  abscess.” 
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Lint  the  best 
application. 


Sir  A.  Cooper^  when  speaking  of  the  early 
treatment  of  the  lacerated  wound  in  compound 
dislocation  of  the  ancle^  states  that  when  the 
bone  has  been  reduced,  a piece  of  lint  is  to  be 
dipped  in  the  patient’s  blood,  and  applied  wet 
over  the  wound  ; upon  which  the  blood  coagu- 
lates and  forms  the  most  natural,  and,  as  far  as 
I have  seen,  the  best  covering  for  the  wound.” 
Sir  A.  Cooper  here  adopts  the  opinion  of  Mr. 
Hunter,  and  adds  weight  to  that  opinion  by 
following  it  in  his  own  practice. 

I most  cordially  agree  with  these  eminent 
surgeons  in  the  belief,  that  lint  dipped  in  blood 
is  the  best  application  to  the  wound.  I have 
repeatedly  seen  its  good  elFects ; but  it  is  to  be 
regretted  that  so  little  has  been  said  upon  its 
modus  operandi.  We  all  know  that  a cut  finger, 
suffered  to  remain  wrapped  up  in  the  rag  which 
is  at  first  placed  round  it,  heals  readily  without 
any  further  dressing.  This  is  a fact  upon  which 
I proceed  in  the  treatment  of  incised  wounds — 
nay  more,  it  is  one  upon  which  I commonly 
act  in  the  treatment  of  lacerated  wounds,  while 
I think  there  is  any  chance  of  preserving  the 
injured  part,  whether  the  edges  of  the  wound 
can  be  brought  into  contact  or  not ; and  I have 
proved,  by  repeated  trials,  that  lint  soaked  in 
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fresh  blood  is  the  best  application  to  the  wound 
that  has  hitherto  been  employed. 

I was  called  to  a man  with  a compound  frac- 
ture  of  the  leg,  which  was  very  loose.  When 
I first  saw  him,  about  twenty-four  hours  after 
the  accident,  the  limb  was  much  swollen,  and 
the  fractured  ends  of  the  bone  much  displaced. 
The  pulse  was  quick,  and  the  fever  increasing. 
I first  reduced  the  bones,  and  fixed  them  in  their 
natural  situation  ; but  the  edges  of  the  wound, 
which  was  about  an  inch  in  diameter,  could  not 
be  brought  together.  The  wound,  which  was 
filled  with  blood,  I covered  with  layers  of  lint 
soaked  in  fresh  blood  ; and  over  these  I applied 
a layer  of  dry  lint,  and  left  the  limb  in  the 
straight  position,  with  the  heel  of  the  apparatus 
raised  so  as  to  make  it  form  an  inclined-plane. 
I now  directed  an  aperient,  which  in  the  course 
of  a few  hours,  acted  upon  the  bowels.  When 
I saw  this  man  the  next  day,  I found  the  con- 
stitutional irritation  much  less,  and  he  had 
had  some  sleep.  On  the  third  day,  the <pulse 
was  much  diminished  and  the  swelling  of  the 
limb  had  much  decreased  ; the  pain  he  said 
was  trifling  ; scarcely  more  than  a sensation  of 
tenderness  remained  in  the  wound.  On  the 
tenth  day,  I observed  a little  discharge  of  matter 
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stained  with  bloody  from  under  the  lint  which 
formed  the  first  dressing.  I now  softened  the 
lint  with  warm  water  and  removed  it,  and  had 
the  happiness  to  find  that  the  wound  was  filled 
with  granulations  to  a level  with  the  skin. 

In  another  case  of  compound  fracture  into 
the  ancle-joint,  in  which  the  wound  was  at  least 
two  inches  in  length  and  part  of  the  integu- 
ments torn  away,  the  same  practice  was  fol- 
lowed with  the  same  result.  I have  repeatedly 
tried  this  plan  of  dressing  with  the  same  success, 
and  I am  disposed  to  think  the  same  results  will 
happen  in  nine  cases  out  of  ten,  even  where  the 
integuments  cannot  be  approximated,  provided 
that  the  surfaces  of  the  wound  are  not  deprived 
of  their  vitality,  or  so  much  injured  as  to  be 
incapable  of  maintaining  a healthy  action.  I 
have  seen  the  wound  filled  with  granulations, 

V 

when  the  first  dressing  was  removed,  even  when 
the  bone  has  been  much  shattered,  and  many 
splinters  have  afterwards  come  away.  It  is, 
indeed,  sometimes  astonishing  to  see  the  rapi- 
dity with  which  large  lacerated  wounds  close 
up  under  this  plan  of  treatment,  if  properly 
pursued.  But  why  is  this? 


In  what  way 


This  is  a question  which  has  never  been 
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answered  by  any  author  with  which  I am  ac- 
quainted. Yet  there  must  be  a vast  difference 
between  this  mode  of  dressing,  and  the  appli- 
cation of  simple  ointment  spread  on  lint.  But 
what  does  this  difference  consist  in  ? Is  there 
any  thing  so  irritating  in  a mixture  of  wax  and 
olive  oil  as  to  produce  extensive  inflammation 
and  consequent  suppuration^  perhaps  gangrene, 
in  wounds  of  this  description  ? No.  Is  there 
any  thing  so  very  soothing  and  healing  in  bloody 
lint  as  to  cause  the  parts  beneath  to  throw  out 
a luxuriant  crop  of  healthy  granulations  which 
speedily  close  the  breach  of  continuity  ? Cer- 
tainly not.  What  then  does  all  this  difference 
consist  in  ? In  my  humble  opinion,  it  consists 
in  excluding  the  external  air  from  the  surfaces 
of  the  wound,  and  from  the  fluids  in  its  cavity. 
The  blood  coagulates  upon  the  lint,  stops  up 
its  pores,  so  as  to  render  it  impervious  to  the 
surrounding  air  ; and  when  the  lint,  wet  with 
blood,  is  applied  to  the  wound,  it  adapts  itself 
to  the  form  of  the  parts  with  which  it  comes 
in  contact,  and,  as  it  gets  dry,  it  adheres  so 
closely  to  the  skin,  that  the  wound  becomes 
completely  sealed  up.  It  might  be  said,  that 
these  advantages  are  derived  from  some  other 
cause,  and  not  the  exclusion  of  the  external  air. 
But  what  is  the  principal  argument  against  this 


does  lint  prove 
so  beneficial. 
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State  of  healthy 
cavities  differs 
from  the  state 
of  wounds. 


opinion  ? That  air,  blown  into  the  cavities  or 
into  the  cellular  membrane,  becomes  absorbed, 
and  does  not  irritate.  This  argument,  at  first 
view,  would  seem  to  overthrow  the  opinion  I 
have  advanced  ; but  when  we  investigate  it  a 
little  closer,  we  shall  see  how  far  it  is  deserving 
of  our  attention. 

The  surfaces  of  the  cavities  in  a natural  state, 
and  the  surfaces  of  the  healthy  cellular  texture, 
are  under  circumstances  very  different  from  the 
surfaces  of  a contused  wound.  In  the  first,  the 
vessels  are  entire  and  in  a healthy  state,  and  we 
cannot  expect  that  such  a stimulus  would  be 
likely  to  bring  on  inflammatory  action  in  a part 
where  there  is  no  disposition  to  disease ; but 
the  surfaces  of  a wound  become  inflamed,  and 
then  the  stimulus  of  the  air,  though  slight,  is 
sufficient  to  irritate  them,  and  increase  the  in- 
flammation. We  know  that  substances  which 
are  natural  to  a part  in  a healthy  state  irritate 
it  when  it  is  inflamed,  so  as  to  increase  the  in- 
flammation. What  is  the  effect  of  taking  food 
into  an  inflamed  stomach  ? An  increase  of  pain 
and  vomiting.  What  is  the  effect  of  pouring 
urine  into  an  inflamed  bladder  ? Pain,  and  a 
great  desire  to  evacuate  it.  Air  comes  in  con- 
tact with  the  lining  membrane  of  the  air-tubes 
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at  every  inspiration,  and,  while  it  is  in  a healthy 
state,  it  does  not  irritate  ; but  when  the  mem- 
brane is  inflamed,  the  air  becomes  an  irritant. 
So  in  a wound  which  becomes  inflamed  as  a 
necessary  prelude  to  its  healing  ; if  it  cannot 
defend  itself  by  scabbing  you  increase  the  in- 
flammation by  the  admission  of  even  so  slight 
a stimulus  as  the  air. 

But  still  it  may  be  said,  that  common  air  is 
not  a stimulus  to  the  textures  of  animal  bodies. 
Those  who  still  doubt,  I would  recommend 
to  attend  to  the  influence  of  those  materia 
medica  which  are  admitted  on  all  hands  to 
be  stimulants,  and  thev  will  observe  that  a 
common  property  of  them  is  to  give  pain,  to 
cause  the  part  to  smart,  to  increase  the  heat, 
&c.,  when  applied  to  tender  surfaces  in  a state 
of  inflammation ; and,  having  made  up  their 
minds  upon  this  point,  let  them  attend  to  the 
influence  of  air  upon  a part  recently  denuded. 
When  a blister  is  taken  off  and  the  cuticle  re- 
mains entire,  but  separated  from  the  cutis,  the 
patient  feels  but  little  difference  from  the  re- 
moval of  a blister ; but  if  you  remove  also  the 
cuticle,  the  serum  and  coagulable  lymph,  you 
will  then  commonly  find  that  the  patient  will 
complainof  much  pain.  The  pain  indeed  to  some 


Is  the  air  a sti- 
mulus ? 
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Action  of  the 
air  upon  the 
extravasated 
fluid. 


people,  is  very  severe.  Those  who  doubt  the 
evidence  of  what  they  see,  may  try  the  ex-, 
periment  upon  themselves,  and  this,  I think, 
they  will  find  convincing. 

However,  even  if  we  were  to  waive  the  direct 
influence  of  the  air  upon  the  torn  and  tender  sur- 
faces of  a lacerated  wound,  which  I can  by  no 
means  consent  to,  we  have  yet  another  evil  aris- 
ing from  its  admission  into  the  wound,  which 
far  outweighs  that  already  mentioned,  viz, 
the  chemical  effect  it  produces  upon  the  fluids 
in  its  cavity.  We  know  that  blood  and  serum 
are  sometimes  effused  in  large  quantities  in 
simple  fractures  and  other  injuries,  and  that,  in 
the  course  of  a few  days  or  weeks,  according  to 
the  quantity  poured  out,  they  are  altogether 
removed  by  the  absorbents,  without  producing 
irritation.  I have  seen  large  collections  of 
blood — I mean  to  the  amount  of  several  ounces 
— removed  in  this  way,  in  the  course  of  two  or 
three  >veeks,  without  any  unpleasant  symptom. 
Now,  if  the  bruised  cavities  in  which  such 
blood  was  contained  had  been  opened,  it  is 
more  than  probable,  that  the  surrounding  parts 

would  have  sloughed  ; and  if  they  would  not 

' / 

have  sloughed,  they  would  have  become  very 
troublesome  and  painful  wounds.  This  is  not 
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a mere  opinion — it  is  fact,  experience  proves  it. 
Then  how  comes  it  that  there  is  all  this  differ- 

I 

ence,  as  far  as  respects  the  restoration  of  the 
part,  between  an  injury  of  the  soft  parts  not 
laid  open  to  the  air,  and  an  injury  accompanied 
with  an  external  opening  through  which  the 
air  has  ready  access  r In  the  one,  blood  and 
serum  are  effused ; but,  remaining  surrounded 
and  in  contact  with  vital  parts,  and  excluded 
from  the  action  of  chemical  agents,  their  vita- 
lity is  preserved.  Surgeons  well  know  that 
when  a large  artery  is  tied  at  a distance  from 
any  branch,  as  for  the  cure  of  aneurism,  that 
the  blood  coagulates  immediately  above  the 
ligature,  probably  because  it  is  not  kept  in 
motion ; but  be  this  as  it  may,  a coagulum 
forms,  and  being  in  contact  with  the  internal 
coat  of  the  artery,  its  vitality  is  not  destroyed : 
so  in  a wound  which  is  excluded  from  the  air, 
we  have  vital  surfaces  in  contact — the  surfaces 
of  the  effused  blood  are  in  contact  with  the 
surfaces  of  the  wound.  They  mutually  agree 
and  assist  in  the  restoration  of  the  part — the 
vitality  of  the  blood  assists  in  supporting  and 
maintaining  the  healthy  action  of  the  wound, 
and  the  vital  surfaces  of  the  wound  maintain 
the  vitality  of  the  blood.  They  agree  so  well, 
indeed,  that,  Mr.  Hunter,  and  other  surgeons 
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of  the  present  day,  myself  among  the  number, 
have  found  that  vessels  shoot  from  the  surfaces 
of  the  wound  into  some  of  the  coagulated 
blood,  which  gradually  becomes  organized  and 
altered  in  appearance. 


The  clot  de- 
composed. 


/ 


But  the  state  of  things  is  very  different  if 
we  expose  the  contents  of  the  wound  to  the 
action  of  the  air.  The  vitality  of  the  blood, 
already  weakened  by  extravasation,  is  now  spee- 
dily destroyed,  and  the  clot  soon  runs  into  a 
state  of  putrefaction,  or  in  other  words,  is  spee- 
dily decomposed.  The  coagulum  dissolves  in 
the  serum,  and  is  discharged  from  the  w^ound 
in  the  state  of  putrid  bloody  sanies.  Now,  in- 
stead of  a vital  coagulum  in  contact  with  the 
surfaces  of  the  wound,  we  have  an  irritating 
fluid  particularly  offensive  to  the  textures  of  the 
animal  body.  This  fluid  increases  the  inflam- 
mation, which  in  the  most  favourable  case  ter- 
minates in  suppuration  ; but  if  the  constitution 
be  bad,  and  the  vital  powers  much  weakened 
by  contusion,  gangrene  is  a frequent  conse- 
quence. 


^use  of^dAn-”  I satisfied,  that  the  dangerous  constitu- 
tom^^  tional  symptoms  which  so  often  accompany 
compound  fracture,  ought  to  be  attributed  more 
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to  the  treatment  commonly  adopted,  than  to 
the  nature  of  these  injuries. 

I have  pointed  out  the  advantages  which  are 
derived  by  excluding  the  air  from  the  wound  ; 
these  advantages  are  often  lost  to  the  patient 
from  the  careless  manner  in  which  the  wound 
is  dressed,  and  from  other  causes,  which  I shall 
now  attempt  to  explain. 

» 

I have  already  attempted  to  make  my  readers 
acquainted  with  the  inadequacy  of  the  common 
mechanical  contrivances,  in  the  treatment  of 
simple  fractures.  If,  then,  these  means  are  not 
calculated  to  keep  the  bones  at  rest  and  in  their 
proper  position  in  loose  simple  fractures,  can 
we  for  a moment  expect  that  they  can  be  so 
applied  as  to  prevent  motion  of  the  broken 
extremities  in  compound  fracture  ? Compound 
fractures  are  regarded  as  much  severer  acci- 
dents than  simple  fractures ; they  are  com- 
monly attended  with  more  laceration  of  the 
soft  parts,  and  the  bones  are  consequently  more 
liable  to  be  displaced  by  the  action  of  the 
muscles  attached  to  them,  and  by  every  motion 
of  the  body  and  of  the  limb,  whether  inten- 
tional or  accidental.  In  simple  fractures,  there 
is  commonly  but  little  starting  or  convulsive 
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action  of  the  muscles  ; but  in  compound  frac** 
tures,  this  is  sometimes  very  great : the  patient 
too  is  more  restless^  and,  therefore,  m'ore  care 
should  be  taken  to  prevent  the  influence  of  his 
movements  upon  the  fracture.  How  should 
we  restrain  the  motion  of  the  fractured  bones, 
or  prevent  the  influence  of  the  motions  of  the 
body  upon  the  fracture  ? By  binding  the  splints 
tight  upon  the  limb  ? No,  no — such  practice 
in  a bad  compound  fracture  would  quickly  send 
the  patient  to  his  grave.  I have  said  that, 
during  the  existence  of  active  inflammation  in 
simple  fractures,  we  should  be  careful  not  to 
compress  the  limb,  so  as  to  impede  the  circu- 
lation ; but  we  must  be  trebly  careful  of  this 
in  compound  fractures.  Surgeons  know  that 
pressure  cannot^  be  borne  in  these  cases  ; they, 
therefore,  direct  that  the  limb  should  be  placed 
upon  a splint,  and  the  proper  dressings  ap- 
plied. If  the  fracture  be  in  the  leg,  the  limb 
is  placed  upon  a fracture-box,  or  in  one  of 
Assilini’s  troughs,  or,  which  is,  perhaps,  more 
common,  it  is  placed  between  two  splints,  and 
laid  on  the  outer  side,  in  such  a manner  that 
the  muscles  are  left  almost  at  full  liberty  to  act 
upon  and  displace  the  fractured  ends. 


Motion  and 
displacement. 


Now  mark  the  effects  of  this  practice.  The 
muscles  displace  the  fractured  ends  of  the  bone. 
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and  force  them  amongst  the  soft  parts,  already 
in  many  cases  so  bruised  and  torn,  that  they 
could  with  difficulty  recover  their  healthy  state, 
even  under  the  most  favourable  treatment.  If 
the  ends  of  the  bones  were  kept  quiet,  and  the 
patient  otherwise  well  treated,  they  may  do  so, 
and  all  would  be  well  ; but  here  the  muscles 
are  the  source  of  their  own  destruction,  and 
often  even  of  the  destruction  of  the  patient. 
They  force  the  fractured  ends  of  the  bone  into 
their  own  substance,  and  into  the  substance  of 
all  the  contiguous  textures.  The  broken  ex- 
tremities, pricking  and  tearing  the  parts,  with 
which  they  come  in  contact,  greatly  increase 
the  inflammatory  action  and  consequent  fever. 
The  result  of  this  is  generally  a profuse  dis- 
charge of  matter,  which  frequently  reduces  the 
patient  so  much,  that  we  are  obliged  at  last  to 
amputate  the  limb  to  save  his  life.  This  dis- 
charge is  sometimes  accompanied  with  exten- 
sive sloughing  of  muscle,  tendon,  &e.  which,  if 
the  patient  survive  and  the  limb  be  saved,  so 
destroys  the  mechanism  of  the  limb,  that  the 
unfortunate  sufferer  is  deprived  of  the  use  of  it 
for  years,  and  sometimes  for  life.  But  more 
frequently  gangrene  comes  on  in  the  wound,  and 
proceeds  up  the  limb  with  rapid  strides,  and 
soon  cuts  off  the  patient. 
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Effects  of  keep- 
ing the  limb 
■upon  the  side. 
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Surgeons  of  experience  so  dread  the  mischief 
which  arises  from  the  displacement  and  motion 
of  the  bone,  that  when  they  have  once  laid  the 
limb  upon  the  splint,  they  are  afraid  to  lift  it 
olf  again.  They  desire  the  patient  not  to  move 
from  the  position  in  which  he  is  placed. 
Some  give  opium,  with  the  double  purpose  of 
keeping  the  patient  quiet  and  locking  up  his 
bowels,  lest  he  should  be  obliged  to  use  the  bed- 
pan  for  the  first  three  or  four  days  after  the 
accident,  at  the  end  of  which  period,  the  con- 
stitutional irritation  is  commonly  very  great. 


Now  mark  carefully  the  results  of  keeping 
the  limb  thus  upon  the  side,  and  the  patient 
with  his  bowels  confined.  First,  then,  if  ad- 
hesion of  the  wound  does  not  take  place,  there 
will  be  more  or  less  discharge  ; and  no  surgeon 
I presume  is  ignorant  that  this  is  sometimes 
profuse  in  cases  that  ultimately  get  well.  The 
discharge  insinuates  itself  between  the  splint  and 
the  limb,  and,  in  conjunction  with  the  pressure, 
causes  excoriation,  which  frequently,  in  a short 
time,  assumes  the  form  of  deep  ulcers.  These 
cannot  be  dressed  without  raising  the  limb ; 
and  if  they  are  neglected,  they  become  foul, 
and  sometimes  sloughing  of  the  integuments 
takes  place  to  a considerable  extent. 
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I was  requested  to  see  a gentleman  at  Hamp- 
steady  who,  ten  days  previous  to  my  visit,  tripped 
in  walking,  and  falling,  produced  an  oblique 
compound  fracture  of  the  leg,  about  the  middle. 
The  wound  was  at  first  small.  When  I first 
saw  him,  the  limb  was  lying  upon  the  outer 
side  upon  a splint.  On  the  inner  side,  the  in- 
teguments had  sloughed,  and  left  a sore  from 
six  to  eight  inches  in  diameter.  In  some  parts 
of  this  sore,  the  granulations  were  healthy,  but 
round  the  opening,  leading  to  the  fracture,  they 
had  a gangrenous  appearance.  The  convulsive 

action  of  the  muscles  was  very  strong,  and  the 

% 

constitutional  symptoms  alarming.  I assisted 
in  raising  the  limb  so  as  to  see  the  state  of  that 
side  which  lay  upon  the  splint ; and  here  I 
beheld  a state  of  parts,  which,  from  such  a 
cause,  I trust  1 never  shall  see  again.  Along 
nearly  the  whole  length  of  the  line  of  pressure, 
from  a little  above  the  ancle  to  six  or  eight 
inches  above  the  knee,  the  integuments  were 

V 

sloughing.  This  gentleman  died  three  days 
after  I first  saw  him. 

Now,  reader,  picture  to  yourself  a compound 
fracture  of  the  leg,  produced  merely  by  a 
trip  in  walking ; a compound  fracture  with  a 
small  wound  unaccompanied  with  contusion  of 
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the  surrounding  parts,  occurring  in  a healthy 
middle-aged  man,  and  enquire  in  your  own 
mind,  whether  a person  with  such  a fracture 
ought  not  to  have  recovered  under  favourable 
management  ? 

I do  not  blame  the  surgeons  who  had  the 
early  management  of  this  case.  I know  the 
difficulties  which  the  surgeon  has  to  contend 
with  when  this  mode  of  treatment  is  resorted 
to.  Here  the  irritation  produced  in  the  wound, 
by  the  motion  of  the  fractured  ends  of  the  bone, 
was  the  principal  cause  of  the  high  inflam- 
mation, which  destroyed  so  large  a portion  of 
the  integuments  on  the  inner  side  of  the  leg. 
The  constitution  rallied  sufficiently  to  throw  off 
the  slough  ; but  a constitution  reduced  by  an 
effort  of  this  kind  is  ill  able  to  bear  up  against 
increasing  mischief.  The  motions  of  the  broken 
ends  of  the  bone  continued  ; the  granulations 
which  had  been  thrown  out  became  gangrenous;  ' 
the  integuments  on  the  outer  side  of  the  limb  c 
were  destroyed  from  the  continued  pressure  of 
the  limb  upon  the  splint,  and  the  irritation  of  a 
profuse  ichorous  discharge.  The  fever  which 
all  this  mischief  gave  rise  to  was  too  much  for 
the  constitution  of  even  a strong  man  to  con- 
tend with.  This  gentleman  died — died,  in  my 
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opinion^  a sacrifice  to  this  mode  of  treatment, 
leaving  a wife  and  young  family  to  lament  his 
premature  departure. 

Do  you  say  I have  seen  compound  frac- 
tured legs  thus  laid  upon  the  side  without  being 
followed  by  such  direful  consequenees  ?”  So, 
reader,  have  I ; but  before  you  have  seen  so 
much  of  this  practice  as  I have,  you  will  have 
seen  cases  thus  aggravated,  and  followed  by  si- 
milar results. 

Now,  secondly,  observe  the  consequence  of 
this  practice  upon  the  system,  when  followed 
for  the  double  purpose  I have  mentioned. 

Every  surgeon  acquainted  with  his  profes- 
sion is  aware  that,  if  men,  otherwise  in  health, 
have  their  bowels  confined  for  three  or  four 
days,  they  commonly  complain  of  lassitude, 
head-ach,  thirst,  and  general  uneasiness  ; that 
some  persons  are  thrown  into  a high  state  of 
fever  by  such  an  occurrence.  If  this  be  granted, 
what  must  be  the  effect  of  constipation  in  per- 
sons who  have  met  with  an  accident,  which 
always  gives  rise  to  fever — in  persons  who  sur- 
vive the  first  shock  given  to  the  system  ? Will 
not  that  which  produces  fever  when  no  mecha- 
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nical  injury  has  been  inflicted,  increase  that 
fever  which  necessarily  arises  from  the  inflic- 
tion of  such  injury  ? Surely  this  cannot  be  de- 
nied. If  you  were  called  to  a patient  labouring 
under  inflammatory  fever,  would  you  not  in- 
quire into  the  state  of  the  alimentary  canal  ? 
and  if  you  found  that  the  bowels  had  not  been 
relieved  for  three  or  four  days,  would  you  not 
suspect  that  such  fever  was  produced  by  con- 
stipation of  the  bowels,  and  would  you  not  pre- 
scribe some  aperient  medicines  ? Certainly,  you 
would  do  so.  But,  when  you  see  a compound 
fracture  on  the  third  day,  which  is  then  accom- 
panied with  inflammatory  fever,  and  you  find 
the  bowels  constipated,  you  are  told  that  you 
must  not  purge ; if  you  do,  you  will  move  the  frac- 
ture, and  give  rise  to  such  irritation  in  the  limb 
as  may  go  on  to  the  destruction  of  the  patient. 
Conceive  now  here,  what  a dilemma  the  sur- 
geon is  placed  in.  He  knows,  or  he  ought  to 
know,  that  the  fever  which  accompanies  local 
inflammation,  contributes  greatly  to  increase  it ; 
and  that  nothing'  tends  more  to  relieve  such 
fever,  where  bleeding  cannot  prudently  be  re- 
sorted to,  than  aperient  medicines.  Yet  he 
must  suffer  the  fever  to  go  on,  and  the  inflam- 
mation to  increase,  or  run  the  risk  of  greater 
evils  from  the  motion  and  displacement  of  the 
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ends  of  the  bone,  which  would  probably  be  pro- 
duced by  the  patient’s  movements,  during  the 
action  of  aperient  medicines.  I grant  this  dif- 
ficulty. I have  seen  the  effects  of  purging 
when  the  limb  is  thus  placed,  and  have  wit- 
nessed with  much  pain,  the  effects  of  fever  in 
these  cases,  and  have  anxiously  endeavoured  to 
possess  myself  of  means  by  which'  these  evils 
could  be  avoided. 

I have  now  endeavoured  to  convey  my  views 
upon  the  nature  of  compound  fracture,  and  its 
effect  upon  the  constitution.  I have  mentioned, 
as  far  as  is  necessary  for  my  present  purpose, 
the  common  modes  of  treatment,  and  have 
pointed  out  the  evils  arising  from  them.  I have 
not,  indeed,  spoken  of  all  the  plans  or  all  the 
contrivances  which  are  resorted  to  in  the  treat- 
ment of  compound  fractures.  I have  omitted 
to  speak  particularly  of  the  fracture-box  and 
of  Assilini’s  trough,  but  the  inadequacy  of  these 
to  support  the  fractured  parts,  I pointed  out  in 
a former  chapter,  when  considering  the  treat- 
ment of  simple  fractures  ; it  will  not  therefore, 
be  necessary  to  say  any  thing  further  respecting 
them  in  this  place. 

From  what  has  been  said,  we  may  infer  that 
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compound  fractures  are  really  very  serious  acci- 
dents ; many  of  them  do  well,  but  many  are 
attended  with  alarming  symptoms,  and  go  on 
to  an  unfavourable  issue.  Perhaps  there  is  no 
class  of  injuries  which,  under  the  usual  ma- 
nagement, occasions  the  surgeon  more  anxiety  ; 
and  I know  of  none,  in  common  life,  by  which 
more  persons  are  destroyed. 

When  I reflect  upon  these  things — when  I 
consider  the  importance  of  these  accidents,  the 
long  period  of  suffering  which  many  of  those 
who  survive  their  immediate  effects  have  to 
undergo — when  I consider  the  anxiety  of  the 
surgeon  in  attendance,  the  anxiety  of  the  pa- 
tient, and  the  anxiety  of  his  friends,  it  gives 
me  great  pleasure  to  find,  that  I have  it  in  my 
power  to  lay  before  the  profession  a line  of 
treatment  by  which  these  injuries  will  be  robbed 
of  many  of  their  terrors — which  will  put  the 
limb  under  the  command  of  the  surgical  at- 
tendant, and  enable  him  to  act  with  confidence, 
and  with  satisfaction  to  himself,  to  his  patient, 
and  to  all  those  whom  the  result  of  his  treat- 
ment more  immediately  concerns. 
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Sec.  2.— Author  s Treatment  in  Compound 

Fractures, 

When  we  are  called  to  see  a compound  frac- 
ture^ we  must  consider  firsts  as  I have  said, 
whether  we  can  save  the  limb ; and,  if  after  a 
proper  investigation  of  all  the  circumstances, 
we  determine  to  make  the  trial,  our  next  bu- 
siness is  to  reduce  the  bones,  under  the  restric- 
tions and  precautions  I have  mentioned,  and 
then  to  place  the  limb  upon  an  apparatus,  by 
which  we  can  secure  the  fractured  ends  with- 
out impeding  the  circulation.  If  the  fracture 
be  in  the  arm,  this  may  be  done  with  a trough, 
properly  constructed  for  the  purpose  ; if  in  the 
thigh,  we  should  use  the  fracture-bed  (see  page 
211),  which  enables  us  to  fix  the  pelvis.  This 
is  the  best  adapted  for  compound  fractures  of 
the  thigh  at  any  part.  If  the  fracture  should  be 
in  the  leg,  the  long  fracture-apparatus  which  I 
employ  for  simple  fractures  of  the  middle  and 
lower  thirds  of  the  thigh-bone,  and  which  may 
be  used  for  simple  fractures  of  the  leg,  is  the 
best  to  secure  the  part  in  compound  fractures 
of  the  leg.  With  this  apparatus,  we  may  se- 
cure the  fracture  without  difficulty  or  danger. 
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and,  instead  of  obliging  us  to  give  such  medi- 
cines as  are  calculated  to  increase  the  fever,  it 
enables  us  to  administer  such  as  are  most  cal- 
culated to  subdue  it,  and  commonly  even  to 
prevent  the  fever  from  rising  to  a degree  much 
beyond  what  is  observed  in  simple  fracture. 

I have  entered  so  fully  into  the  manner  of 
treating  simple  fractures  of  the  leg,  where  we 
commonly  find  compound  fracture  the  most 
severe,  that  I have  little  to  say  on  what  may 
be  considered  to  be  the  mechanical  treatment 
of  compound  fractures  of  this  part.  There  are 
some  points  of  difference,  however,  in  the  treat- 
ment to  which  it  is  proper  that  I should  advert. 
I have  already  stated  how  the  bones  are  to  be 
supported  in  simple  fractures  of  the  leg,  if  the 
fracture  be  oblique.  The  mode  of  supporting 
them  laterally  in  compound  fracture  is  pre- 
cisely similar,  but  the  manner  of  preventing 
retraction  is  somewhat  different. 

I always  place  a compound  fracture  in  the 
straight  position,  when  1 am  called  to  the  case 
in  the  first  instance,  or  if  it  has  been  confined 
in  the  straight  position  for  some  time  before 
my  arrival ; and  I do  so,  because  I can  in  this 
position  better  answer  two  indications  of  im- 
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niense  importance  in  the  treatment  of  these 
injuries.  I can  moderate  the  flow  of  blood  to 
the  part,  and,  at  the  same  time,  facilitate  its 
return  to  the  centre  of  the  circulating  system. 

I do  not  mean  to  undervalue  the  indication  of 
placing  the  limb  in  the  bent  position.  It  is 
well  if  we  can  relax  the  muscles,  which  tend 
most  to  displace  the  fractured  ends,  and  in 
some  eases  this  is  indispensible,  as  in  some 
compound  fractures  of  the  thigh ; but  in  the 
leg  it  is  unnecessary.  Where  we  cannot  obtain 
two  advantages  at  the  same  time,  we  should 
endeavour  to  obtain  the  greater,  which,  in  my 
opinion,  is  the  command  of  the  circulation  of 
the  limb. 

It  might  be  supposed  that  we  can  relax  the 
flexor  muscles  of  the  limb,  and  at  the  same 
time  facilitate  the  return  of  the  blood  to  the 
heart,  and  impede  the  arterial  action  ; but  if  we 
reflect  for  a moment,  we  shall  find  that  this 
cannot  be  done  with  my  apparatus,  or  with 
any  apparatus  in  existence,  when  made  to  ex- 
tend the  limb  in  the  bent  position,  as  in  the 
management  of  oblique  fractures.  It  will  be 
remembered,  that  in  simple  fractures  of  the 
two  lower-thirds  of  the  femur,  the  thigh  is  so 
placed  upon  the  apparatus,  that  it  cannot  be 
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drawn  over  it  by  extending  the  foot ; and  that^ 
when  the  leg  lies  upon  the  leg-part  of  the 
apparatus,  if  we  draw  down  the  foot,  we  draw 
down  the  leg  also,  till  the  thigh,  resisted  in 
its  descent  by  the  thigh-part  of  the  apparatus, 
prevents  the  leg  from  being  drawn  further 
down.  When  we  regard  the  state  of  the  parts 
so  extended,  with  relation  to  the  apparatus, 
we  perceive  that  the  thigh  is  made  to  press 
upon  the  thigh-part  of  the  apparatus,  particu- 
larly at  the  ham.  Here  the  large  vessels  of 
the  leg  are  situated  and  must  be  by  such  ex- 
tension somewhat  compressed.  The  compres- 
sion which  they  suffer  I have  not  found  of 
any  importance  in  oblique  simple  fractures ; 
but  in  compound  fractures,  it  should  be  re- 
garded as  an  evil  which  we  ought  to  avoid. 
If  the  fracture  be  transverse,  the  objection  to 
the  bent  position  does  not  apply  with  the  same 
force  ; but  still  it  must  be  remembered,  that  we 
waive  a very  important  advantage,  unless  we 
raise  the  heel  of  the  apparatus  so  that  the  leg- 
piece  shall  incline  towards  the  body.  If  the 
leg  be  raised  only  to  a horizontal  plane^  the 
return  of  the  blood  will  be  very  little  affected 
by  it,  even  if  the  thigh  be  much  bent  upon  the 
pelvis.  When  we  notice  the  motion  of  the 
water  of  a river,  which  empties  itself  over  a 
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precipice,  we  find  that  the  rapidity  of  its  motion 
is  not  increased  till  it  comes  near  the  precipice, 
supposing  the  decent  of  the  bed  of  the  river  to 
be  equal  at  all  parts ; but  when  it  has  passed 
the  brink  of  the  precipice,  its  motion  increases 
in  velocity  in  proportion  to  the  height  of  the 
precipice.  So,  when  the  leg  is  elevated  to  a 
horizontal  plane,  the  blood  will  pass  forward, 
impelled  by  the  action  of  the  veins,  but  it  will 
not  be  assisted  in  its  passage  along  the  tibial 
veins  by  its  own  gravity ; but  as  soon  as  it  has 
passed. the  angle  at  the  knee,  it  will  flow  more 
rapidly  along  the  femoral  vein,  from  the  cause 
which  impels  the  water  forward  with  more 
rapidity  after  it  has  passed  the  brink  of  the 
precipice.  I do  not  mean  to  state  that  the  flow 
of  blood  along  the  veins,  and  the  flow  of  the 
water  of  a river  are  precisely  similar,  only  in  as 
much  as  respects  the  influence  of  gravity  ; and 
here  they  are  governed  by  the  same  hydraulic 
laws.  If  we  raise  the  limb,  so  that  the  leo^ 
shall  incline  towards  the  bodv,  we  facilitate  the 
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return  of  the  blood  along  the  veins  of  the  leg 
in  the  same  wav  as  if  the  whole  limb  were 
inclined  upon  the  apparatus  fixed  in  the  straight 
position.  It  has,  however,  appeared  to  me, 
that  the  leg  must  be  raised  so  much,  that  it 
would  be  uncomfortable  to  the  patient.  I have. 
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therefore,  even  in  transverse  fractures,  which  are 
compound,  preferred  the  straight  position. 

When  the  apparatus  is  employed  for  com- 
pound fractures,  (Fig,  1 ) it  is  proper  to  use  the 
brass  plate,  and  to  adapt  the  apparatus  to  the 
length  of  the  sound  limb.  The  pad  used  should 
be  carried  over  the  end  of  the  apparatus,  and 
fastened  to  the  bars  on  the  back  of  the  brass 
plate,  in  such  a manner  as  to  keep  the  upper 
end  of  the  apparatus  well  covered.  The  pad 
should  be  covered  with  oiled  silk,  as  high  as 
the  knee-joint  of  the  apparatus,  or  higher,  if 
necessary.  The  pelvis-strap,  a,  is  used  in  com- 
pound fractures,  and  should  always  be  applied, 
as  it  gives  the  patient  the  power  of  steadying 
the  apparatus  when  he  is  in  the  act  of  raising 
the  pelvis  to  answer  the  calls  of  nature.  It 
assists  also  in  keeping  the  apparatus  close 
against  the  back  of  the  thigh,  and  in  preventing 
it  from  slipping  away  from  its  proper  situation. 
If  extension  be  required,  it  is  made  by  drawing 
down  the  foot,  and  fixing  it  as  the  case  may 
require,  while  the  upper  end  of  the  apparatus 
rests  against  the  tuberosity  of  the  ischium. 

The  mode  of  placing  and  supporting  the  limb 
is  represented  in  the  Fig.  The  apparatus  may 
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tapes  fastened  to  the  foot-board  and  to  the  bed- 
stead. This  plan  is  much  preferable  to  a piece 
of  wood  fixed  transversely  to  the  heel  of  the 
apparatus.  The  latter  mode,  in  compound  frac- 
tures as  in  simple^  prevents  the  surgeon  from 
obtaining  with  the  apparatus,  several  of  the  ad- 
vantages which,  as  I use  it,  it  is  capable  of  af- 
fording. In  the  degree  of  elevation  of  the  lower 
part  of  the  apparatus,  we  should  be  guided  en- 
tirely by  the  state  of  the  limb.  At  first  it  is 
well  to  raise  it  slightly  upon  pillows,  I say  six 
inches,  and  afterwards  regulate  its  height  by 
the  appearance  of  the  wound  and  the  limb.  If 
the  inflammation  and  tumefaction  is  slight,  let 
it  remain  at  this  degree  of  elevation,  till  both 
inflammation  and  tutnefaction  are  fast  subsiding, 
when  it  should  be  gradually  lowered  till  it  is 
brought  to  a horizontal  plane ; but,  if  the  in- 
flahimation  and  tumefaction  increase,  raise  it 
still  higher,  in  order  to  impede  the  flow  of  blood 
in  its  way  to  the  fracture,  and  facilitate  its  re- 
turn. This  will  have  a very  great  effect  in  re- 
ducing the  inflammation. 

When  the  bones  are  reduced,  and  the  limb  is 
placed  in  the  proper  position,  whether  the  frae- 
turebe  in  the  arm,thigh,or  leg,  wemust  turn  our 
attention  to  the  wound.  This  should  be  dressed 
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with  great  care  after  it  has  been  cleared  of 
foreign  matters  and  loose  detached  splinters, 
which  admit  of  being  easily  removed.  I have 
seen  the  wound  in  compound  fracture  covered 
with  a pledget  of  lint  diped  in  blood,  in  a man- 
ner calculated  to  do  great  mischief.  If  we  ap- 
ply a thick  piece  of  lint  to  the  part,  and  strap  it 
down  tight,  we  are  very  likely  to  produce  slough- 
ing of  the  integuments  under  the  lint,  where 
they  are  pressed  against  the  keen  edges  of  the 
fractured  ends  of  the  bone.  We  must  recollect, 
that  the  great  objects  to  be  accomplished  in 
dressing  the  wound,  are  to  approximate  the 
edges  of  the  integuments  as  nearly  as  possible, 
and  to  exclude  the  air  from  the  wound. 

I endeavour  to  answer  these  indications  in  with  Unt  and 

. . plaster. 

the  following  manner,  I take  some  strips  of 
plaster,  about  half  an  ineh  wide,  and  long 
enough  to  extend  about  an  inch  and  a half 
beyond  the  edges  of  the  wound.  Upon  each 
of  these  I place  a single  layer  of  lint,  a little 
wider  than  the  plaster,  and  just  long  enough  to 
cover  the  edges  of  the  wound,  when  the  inte- 
guments are  approximated  as  near  as  they  can 
be  brought,  without  any  considerable  stretching. 

This  lint  should  be  wet  with  fresh  blood.  The 
strips  of  plaster  should  be  laid  upon  the  wound 
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about  a quarter  of  an  inch  asunder,  and  in  such 
a manner,  that  the  lint  on  one  strip  of  plaster 
may  overlap  that  on  the  strip  of  plaster  pre- 
viously applied,  like  the  tiles  of  a house,  so  that 
the  whole  of  the  edges  of  the  wound  may  be 
covered  by  the  lint,  while  at  the  same  time  the 
strips  of  plaster  are  placed  a quarter  of  an  inch 
apart.  This  first  part  of  the  dressing  has  the 
effect  of  approximating  the  edges  of  the  wound, 
and  in  a great  measure  of  excluding  the  exter- 
nal air.  But,  we  wish  to  prevent  the  ingress 
of  the  air  as  effectually  as  possible,  consistent 
with  the  nature  of  the  case.  This  is  done  by 
layers  of  lint  dipped  in  fresh  blood,  and  laid 
over  the  plaster,  so  as  to  cover  it  completely. 
Two  layers  of  good  lint  may  be  applied  in  this 
way,  and  over  these  a single  layer  of  dry  lint. 
The  last  is  intended  to  absorb  the  serous  part  of 
the  blood,  in  order  that  the  lint  beneath  may 
be  got  dry  more  speedily. 

If  there  be  any  oozing  of  blood  from  the 
wound  after  the  dressing  is  applied,  which 
generally  happens,  it  finds  its  way  out  beneath 
the  lint  in  some  one  part.  The  blood  which 
issues  from  the  wound  separates  the  lint  just 
sufficient  for  its  escape  ; and,  as  the  quantity 
discharged  decreases,  the  passage  which  it  has 
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made,  becomes  more  and  more  contracted,  till 
at  last  the  blood  stops  altogether,  and  closes  up 
the  opening  through  which  it  issued,  by  forming 
a coagulum.  The  air  is  thus  effectually  pre- 
vented from  passing  to  the  wound  during  the 
continuance  of  such  oozing,  or  after  it  has 
ceased,  by  the  channel  through  which  the 
blood  escapes.  We  should  encourage  the  for- 
mation of  the  clot,  by  placing  a bit  of  lint 
over  the  part  from  which  the  blood  distills,  and 
after  it  is  once  formed,  we  should  be  careful 
not  to  disturb  it,  for  if  we  do  so,  we  shall  be 
in  danger  of  laying  open  the  .wound  to  the 
external  air,  a circumstance  which  we  have  all 
along  been  careful  to  avoid. 

The  next  point  for  our  consideration  is  the 
treatment  of  the  parts  surrounding  the  wound. 
Our  object  is  to  keep  down  inflammatory  ac- 
tion, so  that  it  shall  not  run  on  to  gangrene, 
or  even  to  suppuration,  where  it  can  be  with 
propriety  prevented.  The  treatment,  so  far  as  it 
has  been  described,  assists  us  very  materially  in 
the  prevention  of  both  these  consequences,  viz, 
the  proper  confinement  of  the  fractured  ends  of 
the  bone,  and  the  exclusion  of  the  external  air 
from  the  surface  of  the  wound.  Compound 
fractures,  as  I have  stated,  are  usually  attended 
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with  a great  deal  of  mischief  in  the  surround- 
ing parts^  which  gives  rise  to  effusion  of  blood 
— to  inflammation,  and  consequent  swelling. 
There  is  always  effusion  of  blood,  and  always 
inflammation  varying  in  degree  in  different 
cases,  when  the  patient  survives  the  first  shock 
of  the  accident.  Hence,  it  is  proper  in  all 
compound  fractures,  to  make  use  of  such  appli- 
cations as  are  calculated  to  check  the  inflam- 
matory tendency — such  as  a mixture  of  acetate 
of  ammonia  and  water,  or  spirit  of  wine  and 
water.  Goulard  water,  with  a fifth  or  sixth 
part  of  spirit  of  wine,  form  a lotion  more  bene- 
ficial, perhaps,  than  any  other  in  most  cases. 
I object  to  white-wash  alone,  generally,  as  it 
greatly  tends  to  lessen  the  power  of  the  parts 
to  which  it  is  applied.  Whatever  lotion  be 
employed,  care  should  be  taken,  that  the  dress- 
ing over  the  wound  be  not  moistened  with  it. 
If  the  dressing  be  made  wet,  the  surface  of  the 
coagulum  of  blood  in  the  wound  will  be  des- 
troyed, and  you  will  find  that  the  wound  will 
remain  open  as  far  as  the  lotion  has  penetrated. 
From  what  I have  said,  you  perceive  the  man- 
ner of  applying  the  lotion  in  these  cases,  is 
a matter  of  considerable  importance  ; and, 
therefore,  requires  the  surgeon’s'  particular  at- 
tention. 


681 


But,  though  the  surgeon  may  have  been 
very  careful  in  dressing  the  wound,  suppuration 
occasionally  occurs,  in  consequence  of  the  seve- 
rity of  the  injury,  or  from  the  lodgment  of  some 
extraneous  substance.  It  might  be  presumed, 
that  should  this  be  the  case  in  a wound  thus 
sealed  up  with  bloody  lint,  the  matter  would  be 
confined,  and  be  productive  of  extensive  mis- 
chief ; but  no  apprehension  need  be  entertained 
from  this  idea.  In  every  case  that  I have  seen, 
where  suppuration  has  occurred,  the  matter  has 
produced  a little  irritation,  which  indicates  the 
propriety  of  removing  the  lint,  or  has  mois- 
tened the  lint,  and  easily  effected  its  escape, 
without  producing  any  burrowing  or  other  un- 
pleasant symptoms.  There  will  sometimes  be 
observed  a small  quantity  of  matter  making  its 
way  out  beneath  the  dressing,  at  some  parti- 
cular part ; do  not  let  this  induce  you  to  re- 
move the  dressing,  if  you  find  the  discharge  is 
unaccompanied  with  irritation  in  the  wound  ; 
for  it  may  be  only  a little  superficial  suppura- 
tion, which  after  a few  days  will  cease,  and  form 
a scab,  under  which  the  wound  will  cicatrize. 
If  there  is  no  particular  irritation,  and  it  appears 
that  the  fractured  ends  of  the  bone  are  in  pro- 
per apposition,  I have  no  wish  to  remove  the 
first  dressing  for  the  first  ten  days ; but  about 
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this  time  it  is  right  to  moisten  the  lint,  and  re- 
move it ; as  there  is  occasionally  a little  dis- 
placement of  the  fractured  ends,  which  cannot 
be  perceived  through  the  dressing,  and  which 
now  ought  to  be  corrected.  When  the  wound 
is  suppurating  kindly,  it  might  be  dressed  with 
any  mild  ointment,  such  as  spermaceti  oint- 
ment, which,  however,  should  be  changed  for 
any  other  dressing,  as  circumstances' may  di- 
rect. Care  should  be  taken  to  prevent  the  mat- 
ter from  burrowing,  and  also  to  keep  the  limb 
clean.  The  dressing  should  be  applied  once  or 
twice  a-day,  according  to  the  quantity  of  dis- 
charge ; and  on  those  occasions,  the  front  and 
sides  of  the  limb  might  be  completely  exposed, 
by  turning  back  the  lateral  splints,  which  might 
be  done  without  producing  the  least  disturbance 
of  the  fracture. 

In  some  instances,  portions  of  integuments 
and  other  soft  parts  are  entirely  destroyed  by 
the  force  which  occasioned  the  fracture,  or  are 
so  injured,  that  they  cannot  recover  the  healthy 
state.  Such  parts  die  and  become  extraneous, 
and  are,  therefore,  thrown  off  in  the  form  of 
sloughs.  The  edges  of  the  integuments  not 
unfrequently  separate  in  this  way.  Sometimes, 
also,  portions  of  cellular  membrane,  and  occa- 
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sionally  even  portions  of  tendon  and  muscle  ; 
but  this  is  no  argument  against  the  adoption  of 
the  practice  I have  mentioned.  These  parts  do 
not  separate  commonly  till  after  the  lapse  of 
several  days ; but  sooner  or  later  they  irritate^ 
so  as  to  produce  suppuration.  Before  suppu- 
ration takes  place,  in  consequence  of  the  irrita- 
tion of  such  parts,  the  wound,  if  it  be  well  pro- 
tected from  the  action  of  the  air,  will  sometimes 
be  nearly  filled  with  granulations,  and  deep- 
seated  dead  parts  will  come  away  through  fis- 
tulous openings,  which  are  usually  unaccom- 
panied with  much  constitutional  disturbance. 

It  now  and  then  happens,  in  cases  where  the 
bone  is  much  shattered,  and  many  of  the  splin- 
ters are  denuded  of  their  periosteum  and  des- 
troyed, some  constitutional  disturbance  will  be 
kept  up  for  months  after  the  injury  ; but  this  is 
nothing  in  degree  compared  to  what  is  met  with 
in  such  cases,  when  managed  in  the  usual  way. 
Splinters  of  bone  make  their  way  through  small 
openings.  Sometimes,  a small  abscess  occurs 
in  their  situation,  or  in  the  situation  of  a por- 
tion of  dead  muscle  tendon,  &c.,  and  such  dead 
parts  as  have  given  rise  to  the  suppurative  pro- 
cess, are  discharged  through  the  opening  made 
to  evacuate  the  matter.  Such  evils  arise  only 
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ill  very  bad  cases — cases  which,  in  my  opinion, 
would  commonly  destroy  under  a different  treat- 
ment. 

After  the  fracture  is  reduced,  the  wound 
dressed,  and  proper  applications  itiade  to  the 
limb,  there  would  be  but  little  for  the  surgeon 
to  do,  if  the  constitution  did  not  become  af- 
fected ; but  after  all  compound  fractures,  there 
is  more  or  less  constitutional  disturbance,  vary- 
ing in  degree  according  to  the  extent  of  injury, 
the  age  and  irritability  of  the  patient.  In  the 
more  favourable  cases,  the  wound  closes  by  ad- 
hesion, or  is  filled  by  granulations,  which  spring 
up  under  the  first  dressing,  or  during  a moderate 
suppuration.  The  patient  suffers  little  incon- 
venience from  fever,  and  the  bones  become 
consolidated  in  eight  or  ten  weeks. 

When  the  constitutional  irritation  is  slight, 
the  pulse  is  only  a little  increased  in  rapidity. 
When  it  is  a little  more,  the  tongue  appears 
white  upon  the  surface,  and  is  accompanied 
with  a general  feeling  of  uneasiness,  especially 
in  the  loins  and  head.  When  the  fever  is  still 
higher,  the  tongue  assumes  a yellowish  cast, 
the  general  feeling  of  uneasiness  is  increased, 
and  the  face  is  more  or  less  flushed.  When  in 


G85 


the  highest  state,  the  tongue  is  dry  and  dark  in 
the  centre,  as  in  typhus  fever.  The  pulse  is  very 
quick,  accompanied  with  a hectic  flush,  inco» 
herence  of  speech,  and  low  muttering  delirium. 
The  fever  keeps  pace  with  the  increase  of  in- 
flammation in  the  limb.  When  the  constitu- 
tional disturbance  is  slight,  the  limb  is  seldom 
much  inflamed  ; but,  when  we  have  a quick 
pulse,  a dry  dark  tongue,  flushed  countenance, 
incoherent  speech,  great  restlessness,  watchful- 
ness, delirium,  subsultus  tendinum,  there  is 
usually  a degree  of  inflammation  in  the  limb 
bordering  upon  gangrene.  Sometimes  gangrene 
has  actually  taken  place ; now  and  then  tetanus 
comes  on,  but  this  is  not  a frequent  result  in 
this  country.  The  functions  of  the  stomach, 
bowels,  liver,  and  urinary  organs,  are  almost 
always  more  or  less  disturbed,  according  to  the 
violence  of  the  constitutional  symptoms.  These 
are  the  usual  effects  of  local  irritation,  varying 
in  different  cases,  according  to  the  severity  of 
the  injury,  the  irritability  of  the  system,  and  the 
powers  of  restoration. 

I have  stated  that  when  persons  survive  the 
first  shock,  some  fever  always  comes  on  as  a 
necessary  consequence  of  the  accident.  This 
is  at  first  of  the  inflammatory  kind ; but  do  not 
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Aperients. 


let  me  mislead  you  by  this  term — do  not  sup- 
pose that  because  the  fever  is  of  an  inflamma- 
tory nature,  that  we  should  therefore  necessarily 
draw  blood.  Let  me  impress  upon  my  readers^ 
that  there  are  very  few  cases  which  require  it,  and 
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that  there  are  very  few  persons  residing  in  large 
towns,'  who  can  bear  it  after  severe  accidents  of 
this  description.  But  in  some  few  cases,  the 
loss  of  eight  or  ten  ounces  of  blood  within  the 
first  four  days  may  be  advantageous  ; but  I have 
never  seen^a  case  in]  which,  in  my  opinion,  it 
would  be  proper  to  draw  blood  after  this  period. 

I have  seen  bleeding  resorted  to  after  the  lapse 
of  four  days,  but  cannot  assert  that  I have  seen 
it  with  advantage ; on  the  contrary,  I believe 
it  will  be  found  that  such  bleedings  are  ge- 
nerally injurious.  They  cause  great  depression, 
and  in  some  cases  death  rapidly  supervenes. 

There  is  another  mode  of  relieving  the  sys- 
tem in  the  early  stage  of  compound  fractures, 
which  is  highly  beneficial  ; I mean  by  the  ad- 
ministration of  aperient  medicines.  Do  not  be 
alarmed  at  the  mention  of  aperient  medicines 
in  such  cases,  nor  suffer  any  one  to  alarm  you. 
A great  cry  may  be  raised  in  some  quarters 
against  this  practice  ; but  do  not  regard  it.  I 
have  already  stated,  under  what  circumstances 
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the  administration  of  opening  medicines  in  the 
early  stage  of  compound  fracture  has  been 
found  injurious.  It  will  be  remembered,  that 
the  motion  and  displacement  of  the  fractured 
^ends  of  the  bone  produced  by  the  patient  in 
the  act  of  evacuating  the  bowels,  have  been 
found  to  give  rise  to  so  much  irritation,  that 
surgeons,  employing  the  common  machines  or 
splints,  have  been  for  this  reason  deterred  from 
using  medicines  of  an  aperient  nature  for  several 
days  after  the  accident ; but  we  are  now  in  pos- 
session of  means  by  which  such  motion  may  be 
prevented,  therefore,  we  have  nothing  to  fear 
from  the  action  of  aperients  under  this  con- 
sideration. The  surgeon  may  confidently  ex- 
pect that  with  proper  management  their  action 
will  he  highly  beneficial . I have  seen  the  fre- 
quency of  the  pulse  greatly  reduced  by  three 
or  four  copious  evacuations  from  the  bowels  on 
the  third  and  fourth  day.  My  practice  is  to 
procure  a copious  evacuation  or  two  on  the 
second  day,  and  to  cause  the  bowels  to  be  acted 
upon  rather  more  freely  on  the  third  day.  For 
this  purpose,  I give  such  aperients  as  circum- 
stances may  indicate,  always  taking  care  to 
regulate  the  action  of  the  bowels,  according  to 
the  particular  age  and  condition  of  the  patient, 
and  the  state  of  the  limb.  This  plan  I have 
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found  give  the  patient  great  relief.  Small  doseg 
of  the  citrate  of 'potass  should  be  given  every 
four  or  six  hours,  with  a view  to  produce  gentle 
perspiration.  The  food  should  be  of  the 
mildest  kind,  and  nothing  strong  should  be 
allowed. 


It  must  be  borne  in  mind,  however,  that  what 
I have  said  respecting  the  use  of  aperient  medi- 
cines in  the  early  stage  of  compound  fracture, 
does  not  apply  to  persons  far  advanced  in  years 
without  some  degree  of  limitation,  nor  to  very 
delicate  persons,  nor  to  those  who  are  labouring 
under  any  debilitating  disease  of  the  system. 
The  administration  of  purgatives  is  not  to  be 
resorted  to  incautiously.  Gentle  means  should 
be  used  in  all  cases,  but  more  especially  in  old, 
weak,  and  debilitated  people.  An  aperient, 
strong  enough  to  act  upon  the  bowels,  once  or 
twice  in  the  day,  is  as  much  as  they  can  well 
bear.  If  we  reduce  such  persons  by  purging, 
or,  any  other  means,  they  sometimes  fall  into  a 
state  of  collapse  and  die. 


Tonic  medi- 
cines. 


When  suppuration  is  established,  a more 
generous  diet  will  be  gradually  required,  and 
tonic  medicines  may  now  be  given  instead  of 
those  which  were  administered  during  the  exis- 
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tence  of  active  inflammation.  These  should 
be  regulated  with  great  care,  according  to  the 
circumstances  of  the  fracture  and  the  particular 
condition  of  the  system. 

I have  great  reason  to  feel  satisfied  with  both 
the  local  and  constitutional  treatment  which  I 
have  ventured  to  recommend  for  the  inflam- 
matory and  suppurative  stages  of  a compound 
fracture ; but  I have  spoken  of  a degree  of 
constitutional  disturbance  which  puts  on  the 
appearance  of  low  typhus,  and  is  very  des- 
tructive, being  commonly  accompanied  with 
gangrene,  or  with  a state  of  inflammation 
bordering  upon  gangrene.  This  state  of  the 
system  and  of  the  limb  I have  noticed  for  the 
most  part  between  the  sixth  and  tenth  day. 

When  gangrene  takes  place,  we  observe  the 
alarming  constitutional  symptoms  which  I have 
already  mentioned.  We  see  the  skin  of  the 
limb  around  the  wound  assume  more  or  less  of 
a livid  appearance.  In  the  neighbourhood  of 
the  wound,  and  sometimes  for  a considerable  dis- 
tance up  the  limb,  the  cuticle  often  separates  in 
parts  from  the  cutis,  forming  blebs,  which  con- 
tain a bloody  serum.  The  gangrenous  inflam- 
mation generally  extends  up  the  inner  side  of 
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the  limb  in  the  line  of  the  absorbents,  presenting 
to  the  eye  the  appearance  of  brownish  red  lines. 
Occasionally  1 have  seen  this  condition  of  the 
soft  parts  attended  with  an  erythematous  blush 
of  the  integuments  covering  the  lower  part  of  the 
abdomen  and  the  nates.  Whenever  we  notice 
this  gangrenous  state  of  the  limb  accompanied 
with  a typhoid  tongue,  involuntary  action  of 
the  muscles,  and  low  delirium,  we  may  expect 
the  worst  result.  Patients  so  affected  frequently 
do  not  recover  sufficiently,  even  to  allow  of  the 
amputation  of  the  limb. 


When  there  is 
extreme  debi- 
lity from  gan- 
grene, the  limb 
cannot  be  am- 
putated. 


I would  here  remark,  that  when  the  consti- 
tution is  in  this  extreme  state  of  debility,  and 
the  limb  thus  affected  with  gangrenous  inflam- 
mation, it  is  in  vain  to  amputate.  The  consti- 
tution cannot  bear  the  loss  even  of  the  small 
quantity  of  blood  which  the  operation  occa- 
sions ; it  therefore  has  commonly  only  the  effect 
of  hastening  the  fatal  issue.  This  may  be  laid 
down  as  a general  rule.  But  before  the  symp- 
toms have  arrived  to  this  extreme  degree  of  ag- 
gravation, and  we  have  youth  and  a good  con- 
stitution on  our  side,  we  may  amputate,  and 
sometimes,  by  so  doing,  we  may  save  the  life  of 
the  patient,  even  though  the  gangrenous  in- 
flammation be  extending. 
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The  constitutional  treatment^  in  such  cases, 
consists  in  supporting  the  system  with  wine, 
sulphate  of  quinine,  and  nourishing  diet,  to  be 
regulated  from  time  to  time  as  the  particular 
condition  of  the  patient  may  indicate. 

When  the  wound  is  sloughy,  stimulating  ap- 
plications are  commonly  the  most  desirable,  even 
if  the  limb  be  not  gangrenous.  The  chlorate 
of  lime  or  of  soda  in  solution,  lowered  down  with 
water  to  suit  the  state  of  the  parts,  are  among 
the  best  applications  to  the  wound.  Sometimes 
their  stimulating  properties  should  be  increased 
by  the  addition  of  a caustic  alkali.  Some  of  the 
lotion  should  be  poured  into  the  wound  five  or 
six  times  a day,  and  lint  dipped  in  it,  should  be 
applied  wet  to  the  surface.  A warm  poultice 
should  be  laid  over  the  lint  every  time  the  wound 
is  dressed.  Sometimes,  when  the  limb  is  be- 
coming gangrenous,  a large  warm  poultice,  com- 
posed of  linseed-meal  and  strong-beer  grounds 
or  porter,  placed  upon  the  limb  over  the  lint,  is 
the  best  application.  This  should  be  repeated 
every  four  or  six  hours.  If  the  gangrene  be 
extending  from  excessive  inflammation,  a lotion, 
composed  of  spirit  of  wine  and  water,  should  be 
employed  around  the  wound,  which  should  still 
be  covered  with  the  lotion  composed  of  chlorate 
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of  lime,  and  a poultice  placed  over  it.  Nothing 
but  general  directions  can  be  given  for  the  ma^ 
nagement  of  such  cases.  The  accommodation 
of  the  remedies  to  suit  the  particular  condition 
of  the  parts  must  be  left  to  the  skill  and  science 
of  the  managing  surgeon. 

Convulsive  ac-  When  the  limb  is  in  a high  state  of  inflam- 

tion  of  the  , ^ ® 

muscles.  matioii,  bordering  upon  gangrene  or  actually  gan- 
grenous, the  convulsive  action  of  the  muscles 
is  occasionally  very  great.  We  must  endeavour 
to  prevent  the  bones  from  injuring  the  soft 
parts  in  such  cases,  if  possible,  by  the  means 
which  I have  already  mentioned — I say,  if  pos- 
sible, because  in  some  cases  the  convulsive 
action  of  the  muscles  is  so  tremendous,  that  it 
cannot  be  altogether  prevented,  without  that  de- 
gree of  confinement  which  would  interrupt,  in 
some  measure,  the  freedom  of  the  circulation.  I 
have  seen  the  bedstead  greatly  shaken  by  the 
violence  of  their  contraction.  When  the  con- 
stitution is  in  this  state,  it  rarely  happens  that 
we  can  remove  the  limb — amputation  will  not 
save  the  patient.  I have  not  met  with  these 
extreme  efforts  of  the  muscles  in  compound  frac- 
ture, except  in  the  leg,  where  the  advantages 
of  the  long  apparatus  I have  recommended  were 
fully  put  to  the  proof,  especially  in  a case  ac- 
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companied  with  tetanus.  ^ In  these  cases  the 
action  of  the  apparatus  prevents  the  fractured 
ends  from  riding,  and  only  allows  them  to 
shake  and  move  a little  upon  each  other ; but 
even  this  degree  of  motion  cannot  take  place 
without  irritating  the  neighbouring  tissues,  and 
thereby  adding  to  the  evil  which  previously 
existed. 

Under  such  circumstances  we  must  do  the 
best  we  can.  The  best  local  treatment,  in  this 
irritable , condition  of  the  parts,  is  to  fill  the 
wound  with  the  extract  of  opium,  softened 
down  to  the  consistence  of  cream,  and  to  place 
over  this  a large  poultice,  made  of  beer-grounds 
and  linseed-meal,which  should  be  changed  every 
four  or  six  hours.  I find  the  opium  lessens  the 
convulsive  action  of  the  muscles  very  much, 
and  the  beer-grounds  poultice  is  a stimulus  often 
highly  beneficial  to  the  parts  in  this  state. 

Remember  in  this  condition  of  the  constitu- 
tion and  of  the  limb,  we  must  not  purge.  We 
must  not  even  give  aperient  medicines  if  the 
patient  has  an  evacuation  once  in  forty-eight 
hours  ; and  even  when  it  is  necessary  to  ad- 
minister an  aperient,  we  must  do  it  with  the 
utmost  caution. 


Local  means. 


Constitutional 

means. 
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Qasc. 


Case. 


I was  called  to  a case  of  compound  fracture 
on  the  tenth  day,  in  a gentleman  whose  limb  I 
found  in  a very  bad  state,  and  the  constitutional 
and  local  irritation  very  alarming.  When  I 
first  saw  him,  it  appeared  to  me  probable  that 
his  life  might  be  saved,  and  I did  not  altoge- 
ther give  up  the  idea  of  saving  his  limb,  as  the 
pulse  was  not  weak,  and  he  was  able  to  take 
support.  Contrary  to  my  expectation,  this  gen- 
tleman, by  the  advice  of  his  usual  medical 
attendant,  took  some  aperient  medicine  the 
same  evening,  which  acted  five  or  six  times 
the  next  day,  and  destroyed  all  my  hopes.  The 
action  of  this  medicine  so  reduced  him,  that  he 
was  no  longer  able  to  bear  up  against  the  mis- 
chief going  on  in  the  limb.  The  limb  could 
not  be  amputated,  and  he  died  shortly  after.  A 
patient,  so  circumstanced,  must  be  supported 
with  quinine  and  opium,  wine,  and  nourishing 
diet.  If  you  purge  Mm  you  hill  Mm, 

I was  called  to  see  a gentleman  in  the  Adelphi, 
who,  eight  days  previous,  in  stepping  from  a 
boat,  fell  with  such  force  as  to  produce  a com- 
pound fracture  of  the  leg.  I found  the  limb  in 
a high  state  of  inflammation,  bordering  upon 
gangrene,  accompanied  with  great  debility.  He 
had  a dark  dry  tongue,  small  quick  pulse,  and 
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other  symptoms  indicative  of  great  danger.  I 
placed  the  limb  upon  the  apparatus^  with  a 
piece  of  oiled  silk  betw'een  it  and  the  pad,  and 
pursued  such  local  and  constitutional  treatment 
as  the  circumstances  of  the  case  seemed  to  in- 
dicate ; and  I had  the  happiness  to  find,  that 
this  gentleman’s  dangerous  symptoms  soon  sub- 
sided, and  he  ultimately  recovered,  with  his 
limb  as  strong  and  useful  as  before. 

The  laws  which  regulate  the  union  in  com- 
pound fractures,  attended  with  suppuration,  are 
different  from  those  which  are  observed  to  ob- 
tain in  simple  fractures.  In  simple  fracture, 
the  osseous  matter  is  deposited,  as  I have  said, 
upon  the  surface  of  the  original  bone,  in  some 
of  the  coagula,  and  in  the  various  contiguous 
textures ; but  in  compound  fractures,  in  which 
the  ends  of  the  bone  continue  for  a consider- 
able time  in  the  midst  of  surfaces  secreting 
pus,  union  is  effected  by  a process  of  granula- 
tion. Granulations  shoot  out  from  the  surfaces 
of  the  bone,  inosculate  with  others  coming  from 
the  opposing  surfaces,  and  in  the  course  of 
time,  becoming  dense  by  the  deposition  of  bony 
matter,  a firm  band  of  union  is  formed  between 
the  fractured  ends. 


Uniting  pro 
cess. 


Spmetimes 
much  retarded. 


Confinement 
to  bed  not  al* 
ways  necessary 
during  the  ex- 
foliating pro- 
cess. 
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The  progress  of  the  cure  in  compound  frac- 
tures is  necessarily  regulated  by  the  particular 
circumstances  of  every  individual  case.  Some- 
times the  period  of  complete  restoration  is  much 
delayed  by  exfoliation  of  small  portions  of 
bone,  which  occasion  a protracted  suppuration. 
Occasionally  small  splinters  excite  inflamma- 
tion, which  runs  on  to  the  formation  of  ab- 
scesses. Whenever  this  happens,  the  abscess 
should  be  punctured,  and  the  splinter  or  splin- 
ters removed. 

\ 

It  is  not  necessary  that  a patient  should  be 
confined  to  bed  during  a protracted  period  of 
exfoliation.  My  plan  is  to  bend  the  knee  and 
support  the  parts,  as  for  simple  fracture,  with 
the  exception  in  some  cases  of  the  shin-splint, 
and  allow  the  patients  to  leave  their  bed  ; and 
if  nothing  occurs  to  prevent,  I permit  them  to 
move  about  with  crutches,  which,  with  proper 
caution,  may  be  done  with  impunity.  The 
period  at  which  a patient  may  be  permitted  to 
use  his  crutches  in  compound  fractures,  accom- 
panied with  exfoliation,  is  uncertain.  The 
surgeon  must  be  regulated  in  this  matter,  ac- 
cording to  the  condition  of  the  parts,  and  other 
circumstances  which  may  attend  any  case  of 
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this  description  which  he  may  be  called  upon 
to  treat. 


After  the  surgeon  has  conducted  the  case 
with  much  skill  during  its  early  stages,  it  occa- 
sionally becomes  necessary  to  remove  the  limb. 
The  particular  circumstance  which  requires 
amputation  is  now  and  then,  in  young  healthy 
persons,  the  commencement  of  gangrene.  Ul- 
ceration of  the  main  artery  of  the  limb  giving 
rise  to  mortification,  renders  amputation  neces- 
sary. Great  exfoliation  of  bone,  producing  a 
large  chasm  between  the  upper  and  lower  por- 
tions, renders  the  removal  of  the  limb  advisable. 
Sometimes,  also,  under  common  treatment,  the 
suppuration  is  so  profuse,  that  it  becomes  neces- 
sary to  remove  the  injured  parts  in  order  to 
save  the  life  of  the  patient.  In  all  these  cases, 
much  care  is  necessary  on  the  part  of  the  sur- 
geon, that  he  does  not  come  to  any  rash  deter- 
mination. 


Circumstances 
requiring  am- 
putation. 


Sec.  3. — Compound  Dislocations  of  the  Ancle. 

Sir  Astley  Cooper  s account  of  the  nature  and  Nature, 
local  effects  of  this  injury  is  very  good.  I shall 
insert  it  nearly  in  his  own  words : — These 
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Effects. 


accidents  take  place  in  the  same  directions  as 
the  simple  dislocations,  and  the  bones  and  liga- 
ments suffer  in  the  same  manner  as  in  those 
dislocations.  The  difference,  therefore,  in  these 
cases  is,  that  the  joint  is  laid  open  by  a wound 
in  the  integuments  and  ligaments  opposite  to 
the  laceration  of  the  skin,  by  which  the  syno- 
via escapes,  and  through  which  the  end  of  the 
bone  protrudes  ; this  opening  in  the  integuments 
is  generally  occasioned  by  the  bone,  but  some- 
times by  the  pressure  of  some  uneven  surface, 
on  which  the  limb  may  have  been  thrown. 

The  bones  being  replaced,  &c.  the  effects 
of  this  accident  upon  the  parts  composing  the 
joint,  are  as  follow : — The  synovia  escapes 
through  a large  wound  in  the  lacerated  liga- 
ment, and  in  a few  hours  inflammation  begins ; 
and  when  an  additional  quantity  of  blood  is 
first  determined  to  the  part,  an  abundant  secre- 
tion issues  from  this  membrane  and  is  dis- 
charged through  the  wound ; the  ligaments 
participate  in  the  inflammation,  as  well  as  the 
surfaces  of  the  bones  which  enter  into  the  com- 
position of  the  joint.  The  inflami;nation  of  the 
internal  secreting  surface  of  the  ligament  in 
about  five  days  proceeds  to  suppuration.  At  first 
but  little  matter  is  discharged,  but  it  continues 
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increasing  until  it  becomes  very  abundant ; and 
tbe  lacerated  parts  of  tbe  ligaments  and  the 
periosteum,  also  secrete  matter.  Under  this 
process  of  suppuration,  the  cartilages  become 
partially  or  wholly  absorbed  ; but  in  general 
only  partially,  for  the  ulceration  of  the  carti- 
lage is  a very  slow  process,  and  attended  with 
severe  constitutional  irritation,  and  often  lays 
the  foundation  of  exfoliation  of  the  extremities 
of  the  bones.  When  the  cartilages  are  ab- 
sorbed, granulations  arise  from  the  surfaces  of 
the  bones,  and  from  the  inner  side  of  the  liga- 
ment, and  these  inosculate,  and  fill  the  cavity 
between  the  extremities  of  the  bones.  Some- 
times we  find,  after  accidents  to  joints,  that  the 
adhesive  process  occurs  at  one  part,  and  that 
the  cartilage  is  not  absorbed,  whilst  granula- 
tions are  formed  at  others,  where  the  cartilage 
was  removed  by  ulceration  ; and  1 have  seen, 
after  inflammation  in  joints,  the  cartilages  re- 
main, and  their  (opposing)  surfaces  adhere. 
Neither  does  this  inosculation  of  granulations, 
nor  the  process  of  adhesion,  lead  to  permanent 
anchylosis  in  every  instance ; for,  if  passive 
motion  be  begun,  as  soon  as  the  parts  from  ces- 
sation of  pain  and  inflammation  will  permit, 
motion  will  be  in  many  cases,  in  a great  measure 
restored,  and  the  other  joints  of  the  tarsus 
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disturbance. 
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acquire  such  an  extent  of  motion,  as  to  render 
the  deficiency  in  the  mobility  of  the  ancle-joint 
but  little  apparent : the  aperture  in  the  liga- 
ment is  filled  up  by  granulations ; and,  with 
respect  to  the  extremities  of  the  bone,  where 

t 

they  are  joined  so  as  to  form  permanent  an- 
chylosis, the  union  is  effected  by  a deposite  of 
osseous  matter  in  the  usual  manner  in  which 
union  takes  place  in  compound  fracture. 

Thus  then  the  compound  dislocation  of  the 
ancle  leads  to  inflammation  over  a very  exten- 
sive secreting  surface  ; it  produces  an  extended 
suppuration  over  the  lining  of  the  joint,  which 
occasions  much  constitutional  derangement ; 
and  further,  it  becomes  the  source  of  an  ulce- 
rative process,  more  or  less  extensive,  according 
to  the  treatment  pursued,  by  which  the  carti- 
lages are  partly  or  wholly  removed,  and  by 
which  an  irritative  fever  is  supported  for  a great 
length  of  time,  and  the  curative  process  is  some- 
times much  protracted  by  disease  and  exfo- 
liation.” 

The  constitutional  disturbance  which  takes 
place  in  these  cases  is  of  the  same  description 
as  that  which  is  observed  after  compound  frac- 
ture, and  requires  to  be  treated  in  the  same 
way. 
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The  first  question  which  the  surgeon  has  to 
consider  when  called  to  a case  of  compound 
dislocation  of  the  ancle  is,  can  the  limb  be 
saved  ? A few  years  ago  the  operation  of  am- 
putation was  thought  by  some  of  our  best  sur- 
geons absolutely  necessary  for  the  preservation  of 
life,  but  of  late  the  management  of  these  cases 
have  so  much  improved,  that  amputation  will 
not  be  required  in  the  majority  of  instances. 

There  are  certain  cases  in  which  it  would  not 
be  prudent  to  attempt  to  preserve  the  limb  in 
the  first  instance,  and  others  in  which  it  is 
proper  to  amputate  after  the  attempt  has  been 
made.  The  particular  circumstances  which 
demand  immediate  amputation,  I shall  now 
briefly  enumerate. 

In  very  advanced  age,  as  I have  said,  persons 
do  not  bear  well  the  effects  of  bad  accidents  ; 
and,  as  the  irritation  arising  from  amputation  is 
less  than  that  which  is  produced  by  a bad  com- 
pound dislocation,  it  is  much  the  safest  practice 
to  remove  the  limb.  Now  and  then  persons  of 
a great  age  recover,  but  the  instances  are  not 
sufficiently  numerous  to  authorize  us  to  try  to 
save  the  limb  in  such  cases,  unless  all  the  other 
circumstances  are  very  favourable. 


Can  the  limb 
be  saved  ? 


Circumstances 
requiring  am- 
putation. 
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In  some  cases,  when  the  wound  is  very  ex- 
tensive, it  is  best  to  remove  the  limb.  When 
the  parts  are  greatly  contused,  as  by  the  passage 
of  a heavily-laden  waggon  over  the  limb,  it  is 
right  to  remove  it  at  once.  Such  cases  are  very 
different  from  those  which  occur  from  jumping 
or  falling  from  a considerable  height,  or  from 
falling  in  walking  or  running. 

In  some  cases,  when  the  bones  are  much  shat- 
tered,  it  is  better  to  remove  the  limb  without 
delay.  Now  and  then  the  small  portions  may 
be  taken  away,  and  the  limb  be  preserved.  In 
such  cases,  it  is  sometimes  advisable  to  smooth 
the  end  of  the  tibia  by  the  saw,  in  order  that 
it  may  rest  upon  the  astragalus  so  as  to  form  a 
useful  attachment.  Occasionally  the  whole  of 
the  bones  entering  into  the  composition  of  the 
joint  are  much  shattered ; when  this  happens, 
it  is  best  to  amputate  immediately. 

Dislocations  of  the  tibia  outward  are  attended 
with  more  injury  to  the  bones  and  soft  parts, 
commonly,  than  dislocations  inward,  and  more 
frequently  require  the  removal  of  the  injured 
parts. 

The  division  of  the  posterior  tibial  artery 
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accompanying  compound  dislocation^  would 
render  amputation  advisable.  Sometimes  pa- 
tients  recover  when  the  anterior  tibial  artery  is 
divided,  but  the  division  of  this  artery  renders 
the  restoration  of  the  parts  less  probable,  and 
should  be  taken  into  account  in  coming  to  a 
determination  as  to  the  propriety  of  performing 
the  operation  of  amputation. 

When  persons,  who  are  labouring  under  any 
constitutional  disease  which  has  greatly  reduced 
the  powers  of  the  system,  meet  with  this  acci- 
dent, the  surgeon  will  in  some  instances  find  it 
the  most  prudent  practice  to  amputate  the  limb. 
This  practice  will  also  be  found  the  safest  in 
persons  whose  constitutions  are  much  injured 
by  free  living,  &c. 

If,  after  a careful  survey  of  the  case,  it  be 
deemed  proper  to  attempt  to  preserve  the  limb, 
the  surgeon  should,  with  as  little  delay  as  pos- 
sible, bring  the  parts  into  their  natural  situation, 
and  use  such  means  as  are  calculated  to  keep 
them  there. 

Upon  investigating  these  cases,  we  some- 
times find,  though  very  rarely,  that  a large 
artery  is  divided,  and  it  is  surprising  that  the 
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posterior  tibial  artery  so  generally  escapes  lace- 
ration^ the  anterior  tibial  being  the  vessel  com- 
monly torn.  When  the  artery  is  divided,  it  is 
necessary  to  secure  it  by  ligature.  The  extre- 
mity of  the  bone  is  then  to  be  washed  with  warm 
water,  in  order  to  remove  any  extraneous  matter. 
If  the  bone  be  shattered,  the  finger  should  be 
passed  into  the  joint,  and  the  detached  pieces 
removed  ; but  this  is  to  be  done  in  the  most 
gentle  manner  possible,  so  as  not  to  occasion 
unnecessary  irritation  ; and  if  the  wound  be  so 
small  as  to  admit  the  finger  with  difficulty,  and 
small  loose  pieces  of  bone  can  be  felt,  the  in- 
teguments should  be  divided  with  a scalpel  to 
allow  of  such  portions  being  removed  without 
violence.  The  incision  should  be  so  made  as 
to  leave  the  joint  with  as  much  covering  of  in- 
teguments as  possible.  The  integuments  are 
sometimes  nipped  into  the  joint  by  the  pro- 
jecting bone,  and  then  the  bone  cannot  be 
reduced  without  making  an  incision  to  allow  of 
the  skin  being  brought  from  under  the  bone  : 
and  when  the  edges  of  the  incised  wound  are 
afterwards  brought  together,  we  may  expect, 
under  ordinary  circumstances,  that  union  will 
be  effected.  In  some  cases  there  is  much  rigi- 
dity of  parts,  which  prevents  the  base  of  the 
tibia  from  being  brought  into  its  natural  situa- 
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tion  without  great  violence  ; when  this  happens 
it  is  advisable  to  remove  a thin  slice  of  the 
base  of  the  bone,  in  order  to  facilitate  its  re- 
duction. 

The  mode  of  reducing  a compound  disloca- 
tion of  the  ancle  is  similar  to  that  which  I de- 
scribed, when  speaking  of  simple  dislocations. 
(See  Sec.  4,  page  453.) 

I 

The  constitutional  and  local  treatment  re- 
quired in  compound  dislocations  of  the  ancle  is, 
for  the  most  part,  the  same  as  that  recommended 
in  compound  fractures  of  the  leg.  The  long  frac- 
ture apparatus,  which  I have  had  occasion  to 
notice  so  often,  will  be  found  the  most  advan- 
tageous in  the  management  of  compound  dislo- 
cations of  the  ancle. 

I entered  so  fully  into  the  consideration  of  the 
inadequacy  of  the  means  commonly  .made  use 
of  to  confine  the  parts  in  simple  tlislocations  of 
the  ancle  and  compound  fractures  of  the  leg, 
and  the  advantages  which  are  gained  by  the 
plans  of  treatment  which  I have  deemed  it 
proper  to  advise,  that  I have  little  to  add  in 
this  place.  I have  principally  to  notice  the 
evils  arising  from  the  usual  modes  of  placing 
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the  limb  in  compound  dislocations^  and  to  point 
out  how  easily  these  evils  may  be  avoided. 

We  are  told  to  place  the  limb  on  the  outer 
side  when  the  wound  is  on  the  inner  side,  and 
on  the  heel,  or  on  the  inner  side,  when  the 
wound  is  on  the  outer  side  ; and,  if  the  dislo- 
cation be  forward,  we  should  place  it  on  the 
heel.  I now  wish  to  draw  your  attention  to 
the  consequences  which  arise  from  position 
merely,  as  far  as  respects  the  recovery  of  the  soft 
parts  when  suppuration  is  established,  and  the 
limb  with  a compound  dislocation  inward  is 
placed  upon  the  outer  side.  You  will  notice 
that  the  wound  is  uppermost,  and  that  therefore 
the  matter  has  to  ascend  before  it  make  its  es- 
cape from  the  wound.  This  is  the  case  under 
common  treatment,  whether  the  dislocation  be 
inward  or  forward ; and,  if  the  limb  be  placed 
upon  the  inner  side,  the  same  thing  must  take 
place  when  the  dislocation  is  outward.  Hence, 
when  suppuration  takes  place,  it  happens  that 
the  wound  commonly  remains  full  of  matter, 
which  gravitates  towards  the  under  side  of  the 
limb ; and  finding  its  way  among  the  tendons, 
running  from  cell  to  cell  in  the  cellular  texture, 
which,  in  the  majority  of  these  cases,  at  the  ex- 
piration of  a fortnight  or  three  weeks,  has 
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usually  become  very  loose,  it  collects  in  remote 
parts  of  the  limb,  and  there,  becoming  putrid 
and  irritating,  produces  abscesses,  which  burst 
in  different  directions,  sometimes  at  the  calf, 
sometimes  at  the  knee,  sometimes  in  the  line  of 
the  fibula,  &c.  These  collections  of  matter  re- 
peatedly form,  and  almost  as  constantly  make 
their  way  to  the  surface,  giving  the  patient 
great  pain,  and  the  surgeon  much  anxiety  and 
trouble  ; nay,  further,  I have  seen  these  abscesses 
so  large,  and  the  discharge  from  them  so  great, 
that  the  patient  has  been  obliged  at  last  to 
submit  to  amputation,  in  order  to  save  himself 
from  an  untimely  grave.  All  this  arises,  for  the 
most  part,  from  the  lodgement  of  the  pus  in  the 
wound;  it  is,  therefore,  a matter  of  some  im- 
portance to  place  the  limb  in  such  a position, 
that  the  pus  may  have  a ready  exit.  But,  if 
the  wound  is  on  the  outer  side,  we  cannot  lay 
the  limb  on  that  side,  for  if  we  do  so,  how  are 
we  to  dress  the  wound.  This  could  not  be  done 
without  raising  the  limb  ; and  by  so  doing,  we 
should  move  the  parts,  and  produce  more  mis- 
chief than  would  probably  arise  from  the  reten- 
tion of  the  pus  ; of  two  evils,  therefore,  it  would 
be  right  to  choose  the  least. 

In  compound  dislocations  outward  and  in- 
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ward,  my  plan  is  to  place  the  limb  upon  the 
heel,  in  the  same  manner  as  for  compound  frac- 
ture ; and  by  so  doing,  I avoid  the  evil  which 
arises  from  the  retention  of  pus.  When  sup- 
puration is  established,  the  matter  readily  es- 
capes, and  we  can  dress  the  wound  without  diffi- 
culty, and  without  any  danger  of  moving  the 

* 

leg  or  foot. 

I have  never  yet  met  with  a compound  dis- 
location of  the  ancle  forward.  If  I should  be 
called  to  such  an  accident,  I should  regulate  the 
position  of  the  limb  according  to  the  situation 
and  state  of  the  wound.  In  the  first  place,  if 
the  injury  were  recent,  I should  place  the  limb 
confined  in  my  apparatus,  on  the  heel ; but,  if 
suppuration  should  come  on,  I should  turn  it 
round,  so  that  the  matter  may  flow  freely  from 
the  wound.  Of  course,  care  should  be  taken  in 
compound  dislocations,  not  to  allow  the  pus  to 
flow  into  the  shoe  of  the  apparatus  ; which  may 
be  easily  done,  by  the  application  of  a bit  of 
lint  for  this  purpose.  In  these  cases  the  appa- 
ratus has  the  same  power  over  the  limb  as  in 
compound  fracture,  preventing  motion  and  dis- 
placement. 

I need  scarcely  observe  that,  in  the  treatment 
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of  compound  dislocation^  the  wound  is  to  be 
managed  in  the  same  way  as  in  compound  frac- 
tures^  the  applications  being  regulated  according 
to  the  particular  condition  of  the  parts. 

I may  remark  here^  that,  after  an  attempt  has 
been  made  to  save  the  limb,  it  sometimes  becomes 
advisable  to  amputate.  The  operation  in  com- 
pound dislocations  of  the  ancle,  as  in  compound 
fractures,  becomes  ^ expedient,  sometimes  from 
the  occurrence  of  gangrene,  sometimes  from 
extensive  exfoliation  of  bone,  and  sometimes 
from  profuse  suppuration. 

In  concluding  this  section  I may  observe^ 
that  such  is  the  power  which  the  apparatus 
gives  the  surgeon  over  the  fractured  parts,  both 
in  compound  fracture  of  the  leg,  and  in  com- 
pound dislocation  of  the  ancle,  that  he  has 
them  completely  under  his  control.  He  can 
prevent  retraction — he  can  prevent  lateral  dis- 
placement— he  can  prevent  the  motion  of  the 
fractured  extremities,  which  is  occasioned  by 
the  motion  of  the  body,  or  the  passive  motion 
of  the  limb,  whether  such  motion  be  intentional 
or  accidental.  He  can  dress  the  wound  in  a 
compound  fracture  and  in  a compound  disloca- 
tion, without  disturbing  the  injured  parts.  He 
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can  apply  any  kind  of  dressing  to  the  wound^ 
and  keep  the  limb  clean.  During  the  suppu- 
rative stage  of  a compound  fracture,  or  a com- 
pound dislocation,  he  can  place  the  limb  so 
that  the  matter  might  escape  as  rapidly  as  it  is 
secreted.  The  apparatus  too  enables  us  to  have 
the  patient’s  bed-linen  changed,  and  even  to 
have  his  bed  made  as  often  as  may  be  necessary 
for  his  comforts,  without  disturbing  the  frac- 
tured parts.  These  are  advantages,  which  may 
be  duly  appreciated  by  the  profession,  when 
they  are  rightly  understood ; they  are  such  as 
will  be  found  to  contribute  very  materially  to 
the  comforts  of  the  patient  during  his  confine- 
ment, and  to  the  preservation  of  many  limbs 
and  lives. 
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CHAP.  XV. 

Fractures  of  Long  Standing. 

Sec.  1. — The  Causes  and  Nature  of  Fractures 

of  Long  Standing. 

By  the  term  non-union  or  dis-union^  surgeons 
signify  a fracture  which  has  remained  disunited 
a longer  time  than  fractures  in  a similar  situa- 
tion^ and  at  the  same  period  of  life,  usually 
take  in  becoming  united.  In  a more  confined 
sense,  however,  these  terms  signify  fractures 
which  cannot  be  made  to  unite  by  the  usual 
modes  of  treating  recent  fractures. 

These  terms  do  not  express  the  state  of  the 
fractures  which  they  are  used  to  designate. 
They  express,  merely,  that  the  bones  are  not 
united  without  any  reference  to  the  time  which 
the  fracture  has  existed  ; they  are,  therefore, 
equally  applicable  to  fractures  in  a recent  state 
and  to  those  of  long  standing.  It  does  not  ap- 
pear that  we  have  any  word  which  conveys  to 
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the  mind,  correctly,  that  particular  condition 
of  a fracture  which  surgeons  have  attempted 
to  express  by  the  compound  appellation,  non- 
union or  dis-union.  It  seems  to  me,  that  what 
we  wish  to  convey,  cannot  be  properly  desig- 
nated by  any  term  which  has  not,  at  the  same 
time,  reference  to  the  fracture  and  the  length  of 
time  that  it  has  existed.  I shall  not  attempt  to 
supply  this  deficiency ; and,  therefore,  when  I 
make  use  of  either  of  these  terms,  I shall  em- 
ploy it  in  its  most  general  acceptation,  to  signify  . 
a fracture  which,  from  some  cause  or  other, 
has  continued  dis-united  beyond  the  usual 

Experience  has  taught  us,  that  the  bones,  as 
well  as  the  softer  textures,  are  endowed  with 
vital  powers,  by  the  operation  of  which,  injuries 
inflicted  upon  them  are  repaired.  If  any  breach 
of  continuity  is  accidentally  made  in  the  osseous 
structure,  that  breach  is  soon  closed ; and  the 
bone  becomes  again  converted  into  one  solid 
mass.  But,  it  should  be  remembered,  that  the 
bones,  like  the  skin,  nerves,  blood-vessels,  &c. 
require  a period  peculiar  to  themselves  for  the 
reparation  of  injuries.'  This  period  varies  in 
different  animals,  and  at  different  periods  of  life. 
The  restorative  process  is,  also,  retarded  or  facU 


713 

litated,  according  to  the  particular  state  of  the 
constitution  of  the  individual,  the  vital  condition 
of  the  parts,  the  treatment  adopted,  &c.  Thus 
wc  see  that  the  process  of  union  in  bone  is  in- 
fluenced by  all  those  causes  which  effect  the 
, healing  of  the  soft  parts.  In  man,  if  the  con- 
stitution and  the  bone  are  healthy,  and  proper 
assistance  be  given  by  art,  the  process  of  re- 
union almost  always  goes  on  progressively  to  its 
completion  ; but,  if  this  process  has  been  dis- 
turbed by  any  cause,  it  often  becomes  slow  and 
tedious  ; and,  in  some  cases,  no  osseous  union 
has  ever  been  produced. 

Fractures  of  long  standing  are  met  with  at 
all  periods  of  life,  and  are  by  no  means  un- 
common. 

The  causes  of  non-union  might  be  said  to  be 
either  constitutional,  constitutional  and  local,  or 
purely  local. 

Among  the  first  we  may  consider  fevers, 
scurvy,  &c. ; also,  some  organic  diseases,  as 
phthisis,  dysentery,  &c.  which  occasion  great 
disturbance  in  the  system  ; likewise,  constitu- 
tional debility,  which  might  be  hereditary,  as 
scrophula,  &c.  or  acquired,  as  that  enfeebled 
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state^  which  is  often  produced  by  habitual  de- 
baucher}^,  old  age,  &c. 

In  the  second  class  of  causes  we  must  rank 
pregnancy.  In  pregnancy  there  is  frequently 
much  disturbance  of  the  whole  system  ; and, 
though  this  might  not  amount  to  disease,  it 
might  be  sufficient  to  influence  the  union  of 
a fracture.  Add  to  this  the  restless  feeling  of 
some  women  in  a state  of  pregnancy,  which, 
under  the  use  of  means  so  little  calculated  to 
secure  a fractured  bone,  as  those  usually  em- 
ployed, must  frequently  be  productive  of  motion 
of  the  broken  ends  of  the  bone  ; which,  as  I 
shall  presently  attempt  to  show,  contributes,  in 
no  inconsiderable  degree,  to  the  formation  of 
preternatural  joints.  Thus  we  see,  that  consti- 
tutional and  local  causes  might  operate  in  re- 
tarding, and  might  even  prevent,  the  process  of 
union  from  being  accomplished  during  the 
latter  months  of  pregnancy  ; though  there  be 
no  disorder  in  the  system,  further  than  this  state 
commonly  gives  rise  to.  According  to  my  ex- 
perience, however,  fractures  of  long  standing  do 
not  occur  more  frequently  in  pregnant  women 
than  in  others,  I have  seen  about  ninety  cases 
of  non-union,  but  have  not  yet  met  with  more 
than  two  which  happened  during  the  process 


715 

of  gestation.  I should,  therefore,  be  disposed 
to  attribute  non-union,  in  persons  so  circum- 
stanced, more  to  the  inadequacy  of  the  usual 
modes  of  treatment,  than  to  the  peculiar  dis- 
turbance of  the  system  which  is  observed  in 
pregnancy. 

The  causes  of  non-union  which  might  be 
considered  purely  local  are  also  various. 

Disease  in  the  bone  sometimes  prevents  a 
fracture  from  uniting.  A short  time  since,  I 
saw  a man  who  had  necrosis  in  the  humerus, 
in  which  there  was  a fracture.  No  union  took 
place,  and  the  man’s  arm  was  amputated.  I, 
also,  saw  a young  girl  who  had  a fracture  in  the 
humerus,  occasioned  by  an  abscess  in  the  bone. 
In  this  case,  I am  informed,  no  union  took  place. 

Want  of  apposition,  from  the  interposition  of 
a foreign  body,  as  a portion  of  the  clothes,  a 
bullet,  a piece  of  dead  bone,  &c.  between  the 
fractured  surfaces,  is  a cause  of  non-union.  A 
portion  of  muscle,  which,  though  not  deprived 
of  vitality,  might  keep  the  fractured  ends  from 
coming  into  contact,  and  thus,  prevent  the  union 
from  taking  place  by  the  intervention  of  callus. 
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D itninished  action  in  the  fractured  part^  from 
too  long  a continuance  in  the  use  of  sedative 
or  cooling  lotions,  is  a frequent  cause  of  tardy 
union.  Such  lotions  should  never  be  applied 
longer  than  is  required  to  subdue  the  active 
inflammation.  If  they  are  continued  longer 
than  is  sufficient  for  this  purpose,  they  invariably 
retard  the  union^  and  sometimes  prevent  it 
altogether. 

But,  by  far  the  most  frequent  cause  of  non- 
union that  I have  notieed,  is  want  of  rest,  in 
consequence  of  the  inadequaey  of  the  plans  of 
treatment  which  have  been  employed.  I con- 
sider this  to  have  been  the  primary  cause  in 
almost  all  the  cases  I have  examined. 

1 have  above  explained  the  imperfections  of 
the  common  contrivances,  and  entered  into  the 
particular  causes  which  give  rise  to  the  various 
evils  which  take  place  under  their  employment. 
I have  stated,  my  belief  that,  in  consequence  of 
the  demonstrable  imperfections  with  which  they 
abound,  loss  of  limbs  and  lives  are  very  nume- 
rous. I should  say  that  the  cause  of  death,  in 
nine  cases  out  of  ten,  resulting  after  compound 
fractures  and  compound  dislocations  might  be 
fairly  attributed  to  the  inadequacy  of  the  media- 
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nical  treatment.  To  the  same  cause  we  must 
ascribe,  also,  the  frequent  occurrence  of  defor- 
mity after  fractures,  whether  simple  or  com- 
pound. Except  in  those  attended  with  great 
comminution  of  bone  or  exfoliation,  a degree  of 
deformity  which  is  deserving  of  notice  ought 
not  to  occur.  Surgeons  must  no  longer  attri- 
bute the  production  of  deformity  to  the  involun- 
tary action  of  the  muscles.  This  cloak  for 
ignorance  is  now  grown  thin,  and  will  not 
skreen  its  wearer.  The  muscles  act,  indeed, 
involuntarily,  so  as  to  displace  the  broken  bones 
under  the  usual  treatment — but  why  ? Because 
the  injured  limb  is  not  properly  supported — 
because  the  fractured  ends  of  the  bone  are 
suffered  to  prick  and  lacerate  their  substance. 
When  the  broken  portions  of  a bone  are  kept 
in  proper  apposition  and  at  rest,  the  muscles  are 
not  irritated  by  them  ; nor  is  their  tonic  con- 
traction any  thing  more  than  what  is  readily 
overcome  and  resisted,  whatever  might  be  the 
situation  of  the  fracture.  To  this  I know 
scarcely  an  exception.  Some  narrow-minded 
men  in  the  profession,  who  are  wedded  to  old 
plans  and  practices,  or  jealous  of  the  introduc- 
tion of  new,  will  conceive  it  their  interest  to 
oppose  this  doctrine  ; while  such  men  live,  the 
weakest  measures  will  not  want  advocates. 
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With  persons  of  this  description  it  will  be  in 
vain  to  argue.  I expect  to  be  opposed  here  ; 
but^  though  I am  open  to  honorable  discussion, 
I rest  secure  from  the  shafts  of  petty  bickerers. 
I feel  myself  standing  upon  the  rock  of  truth, 
supported  by  extensive  experience  ; and  I, 
therefore,  fearlessly  inform  the  sceptical,  that 
great  deformity,  except  in  the  instances  I have 
mentioned,  is  the  result  of  bad  treatment ; and, 
whether  the  fracture  be  in  any  of  the  long  bones 
of  the  upper  or  lower  extremity,  might  be 
easily  prevented  where  osseous  union  can  be 
brought  about;  and  the  patient’s  mind  and 
body  are  in  a state  to  second  the  views  of  the 
surgeon. 

To  return — it  is  considered  that  some  pecu- 
liar state  of  the  constitution  is  a frequent  cause 
of  non-union  in  persons  apparently  healthy — 
that  there  exists  some  latent  disease  or  disorder 
which  evades  our  senses,  but  whose  operation  is 
sufficiently  powerful  to  prevent  the  union  of 
bone  by  the  interposition  of  osseous  matter.  I 
am  inclined  to  believe,  however,  that  such  a 
state  of  the  system  but  seldom,  if  ever  exists. 
This  is  one  way  of  solving  the  question — a way, 
indeed,  to  which  we  are  all  too  prone  to  resort, 
when  we  meet  with  a difficulty  that  does  not 
admit  of  being  readily  explained. 
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How  do  we  judge  of  the  vigour  of  a consti- 
tution } I should  say  by  the  general  appear- 
ance of  the  patient ; by  his  own  account  of  his 
general  health  ; and  by  the  power  which  the 
constitution  evinces  of  resisting  the  influence  of 
disease  or  accident.  If  a patient  looks  well ; is 
able  to  bear  much  exertion  without  fatigue  ; if 
he  rises  refreshed,  has  a good  pulse,  enjoys  his 
food,  and  tells  us  that  he  hardly  ever  experi- 
enced disease,  with  the  exception  of  a slight 
cold  occasionally,  or  now  and  then  a little  feel- 
ing of  dyspepsia : if,  in  his  account  of  himself, 
he  assures  us  that,  whenever  he  has  met  with  a 
slight  accident,  such  as  a flesh-wound  or  bruise, 
he  never  had  any  trouble  to  restore  the  injured 
part ; that  he  has  always  found  flesh-wounds 
heal  speedily  ; that,  after  the  fracture,  for  which 
he  may  be  consulting  his  surgeon,  he  suffered 
but  little  pain ; that  he  had  but  little  tumefac- 
tion, or,  if  he  had,  either  or  both  of  these  from 
the  severity  of  the  injury,  when  the  bones  were 
placed  in  their  proper  situation  they  very  soon 
subsided — should  we,  I say,  after  a detail  of 
such  facts,  well  authenticated,  pronounce  that 
the  want  of  union  in  his  bone  arose  from  weak- 
ness in  the  constitution — some  hidden  disease 
lurking  there  or  in  the  part  ? Surely  it  would 
not  he  philosophical  to  do  so ; yet  it  is  in  such 
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persons  that  cases, of  non-union  rriost  frequently 
occur.  One  can^  therefore,  scarcely  help  per- 
ceiving the  inconsistency  of  this  opinion. 


Non-union  oc- 
curs most  fre 
quently  in  very 
healthy  per- 
sons. 


I have  examined  now  about  ninety  cases  of 
non-union,  exclusively  of  those  which  I have 
witnessed  in  the  neck  of  the  thigh-bone,  olecra- 
non, and  patella.  The  constitutions  of  three  of 
the  persons  in  whom  these  cases  occurred  were 
decidedly  bad  ; another  had  been  much  reduced 
by  cholera  during  the  recent  state  of  the  fracture. 
The  remaining  number,  apparently,  possessed 
constitutions  and  enjoyed  health  equal  to  the 
most  vigorous  and  healthy  individuals  that  come 
under  our  observation.  I cannot  bring  mysell 
to  believe  that  there  was,  in  any  of  these  per- 
sons, some  peculiar  weakness,  or  that  they  had  - 
any  hidden  disease  in  their  systems  which  pre- 
vented their  bones  from  uniting.  In  these 
cases,  with  the  exception  of  two  which  oc- 
curred during  pregnancy,  where  constitutional 
causes  might,  under  any  treatment,  have  opera- 
ted in  a measure  so  as  to  retard  the  union,  1 
think  the  cause  was  purely  local  ; and,  for  the 
most  part,  if  the  treatment  had  been  such  as  to 
secure  the  fractured  parts  in  proper  apposition, 
and  in  a state  of  quietude,  the  fractures  would 
have  united  at  an  early  period. 
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Here  a question  might  be  started.  Accord-  Question, 
ing  to  the  view  which  you  take  of  this  subject, 
persons  who  possess  the  strongest  constitutions 
are  the  most  subject  to  fractures  of  long  stand- 
ing ; and  that  the  principal  cause  of  their  occur- 
ring in  such  persons,  is  the  frequent  disturbance 
of  the  fractured  ends,  in  consequence  of  the 
insufficient  support  afforded  to  them  by  the 
contrivances  now  commonly  recommended  ? — 
Granted.  How  comes  it,  then,  that  the  bones 
of  all  the  lower  animals,  whose  restorative 
powers  are  universally  allowed  to  be  greater 
than  those  of  civilized  man,  should  be  found 
with  their  bones  generally  united  after  fracture ; 
and  that,  too,  sometimes  with  the  fractured  sur- 
faces separated  considerably  asunder  ? 

V 

I apprehend  thus  : — When  any  of  the  lower  Answer, 
animals,  in  a wild  state,  have  their  limbs  broken, 
there  is  great  inflammation  set  up  in  the  part, 
from  the  friction  of  the  broken  extremities  upon 
one  another ; and,  mark — not  only  upon  one 
another,  but,  also,  upon  the  surrounding  parts, 
pricking  and  lacerating  muscles,  tendons,  nerves, 
arteries,  or  any  thing  else  that  may  happen  to  be 
witbin  their  reach.  This  pricking  and  tearing  is 
not  once  only,  but  whenever  the  animal  moves, 
till  the  contiguous  textures  become  dense,  in 
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consequence  of  the  large  quantity  of  adhesive 
matter  thrown  out  to  defend  them.  The  inflam- 
mation is  thus  kept  up  for  a long  but  indefinite 
period.  This  continued  excitement  occasions 
a large  quantity  of  callus  to  be  thrown  out. 
The  broken  ends  of  the  bone  continue  to  ride 
in  this  as  long  as  it  remains  soft,  and,  as  the 
bony  matter  is  deposited,  they  become  fixed  in 
that  situation  where  they  may  be  accidentally 
placed.  Sometimes  this  is  at  a considerable 
distance  from  one  another.  When  the  callus 
is  ossified,  all  that  part  of  it  is  absorbed,  which 
is  more  than  sufficient  to  give  the  bone  a pro- 
per degree  of  strength,  in  order  to  support  the 
body,  or  to  bear  any  of  the  natural  actions  of 
the  muscles  ; and  if  the  ends  of  the  bone  hap- 
pen to  be  separated  much,  they  then  appear  to 
have  been  united  by  a bar  of  bony  matter  shoot- 
ing from  one  to  the  other,  (see  PlateWi.  Fig, 
1).  But,  in  fact,  this  bar  of  bone  is  nothing 
more  than  what  remains  of  the  callus  which 
was  thrown  out  in  the  first  instance,  as  I have 
said,  in  a very  large  quantity. 

In  order  to  discover  the  comparative  repara- 
tive powers  of  man  and  the  lower  animals,  and 
to  see  how  far  they  resemble  each  other  in  this 
respect,  it  is  necessary  to  place  the  parts,  as 
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nearly  as  possible,  in  similar  states  ; always 
bearing  in  mind,  that  in  man  there  is  much 
greater  excitability  than  in  the  lower  animals. 
When  a man  breaks  his  limb,  the  restorative 
process  is  assisted  by  art,  with  a view  to  prevent 
the  limb  from  becoming  deformed,  and,  at  the 
same  time,  to  preserve  the  patient  from  the  pain 
which  the  broken  ends  of  the  bone  would  oc- 
casion by  pricking  and  tearing  the  soft  parts  ; 
but  no  such  care  is  taken  of  the  lower  animals 
in  a state  of  nature.  If  a man  breaks  his  leg, 
surgery  dictates  that  he  should  have  splints 
applied  to  prevent  the  bones  from  moving ; 
but,  I have  already  stated,  that  those  commonly 
resorted  to  have  not  this  effect  in  many  in- 
stances. The  displacement,  however,  and  con- 
sequent injury  which  takes  place,  are  much  less 
than  they  would  be  were  no  splints  employed  ; 
and,  in  some  fractures,  no  injury  of  consequence 
is  produced  in  the  surrounding  parts  from  the 
broken  ends  of  the  bone  ; but  there  are  very 
few  in  which  the  fractured  ends  do  not  move 
more  or  less. 


Now,  if  a fracture  in  any  of  the  lower  ani-  The  probable 

•i  efiect  of  partly 

mals  were  supported  so  as  to  prevent  the  broken  restraining  the 

^ ^ * motions  of  fraC' 


extremities  from  tearing  the  surrounding  parts, 
in  the  manner  I have  described,  but,  at  the 


tured  bones  in 
the  latter. 
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same  time,  not  so  as  to  prevent  them  from  rub- 
bing upon  each  other,  I suspect  there  would  be 
very  little  inflammation  set  up ; perhaps  in 
many  cases,  not  sufficient  to  give  rise  to  osseous 
union ; and  there  would,  consequently,  be 
merely  an  effusion  of  ligamentous  matter,  which 
might  ultimately  form  a preternatural  joint.* 

In  order,  therefore,  to  see  whether  similar 
states  would  be  followed  by  similar  results  in 
man  and  the  lower  animals,  it  is  necessary  to 
prevent,  in  the  latter,  the  great  irritation  which 
is  commonly  kept  up  by  the  broken  ends  of  the 
bones.  This  might  be  done  by  confining  the 
limb  in  such  a way  as  would  allow  of  but  little 
motion  in  the  fracture  when  the  animal  moves 
the  limb.  Slight  motion,  however,  should  be 
allowed  at  the  same  time  that  the  soft  parts 
are  guarded  from  the  injury  which  the  fractured 
ends  of  the  bone  would  inflict  upon  them,  were 
they  not  at  all  supported. 

Such  are  the  notions  which  I have  been  led 
to  entertain  upon  the  causes  which  give  rise  to 
fractures  of  long  standing. 

* I have  met  with  several  false  joints  in  the  lower  animals. 
In  these  instances  union  had  taken  place  by  lig-ament,  as  in 


man. 


725 

When  fractures  in  this  state  are  examined,  state  of  frac- 

^ tures  of  long 

the  ends  of  the  bone  are  sometimes  found  con-  standing, 
nected  together  by  a structure  resembling  liga- 
ment ; sometimes  by  a ligamento-cartilaginous 
structure ; occasianally  the  fractured  ends  are 
enlarged  from  a deposition  of  bone  around  their 
edges,  and  are  connected  together  by  a preter- 
natural capsule,  (see  Plate  VI.  Fig,  2,)  con- 
taining a fluid  which  much  resembles  synovia. 

This  fluid  lubricates  the  opposing  surfaces,  so 
that  they  move  freely  upon  each  other.  In 
such  cases,  the  functions  of  a joint  are  per- 
formed between  the  fractured  ends  of  the  bone  ; 
and  the  patient  experiences  no  inconvenience, 
except  from  the  loss  of  power  in  the  limb. 


Sec.  2. — The  usual  Modes  of  Treating  Frac- 
tures (f  Long  Standing ; with  Cases  and 
Observations, 

Had  surgeons  in  general  attended  sufficiently 
to  the  causes  which  prevent  fractured  bones 
from  uniting,  while  the  fracture  is  in  what  might 
be  called  its  recent  state,  we  might  have  ex- 
pected that  these  cases  would  be  now  far  less 
frequent  than  they  are.  A great  deal  has  been 
said  as  to  the  treatment  of  fractures  of  long 
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standing ; but,  as  far  as  I know,  we  have  hitherto 
been  furnished  with  but  little  as  to  the  mode 
of  preventing  their  occurrence.  The  principal 
differences  which  obtain  in  these  cases  have 
been  described,  but  no  corresponding  attempt 
has  been  made  to  suit  the  treatment  to  the  par- 
ticular condition  of  the  injured  parts.  What  has 
been  said  upon  non-union  seems  to  be  a chaos 
of  facts  ; and,  hence,  we  find,  that  the  plans  of 
treatment  that  have  been  recommended  are  still 
generally  resorted  to  in  the  most  indiscriminate 
manner,  according  to  the  particular  fancy  of  the 
surgeon. 

The  modes  of  treatment  that  have  been  em- 
ployed in  these  important  cases  are  many. 
These  differ  from  one  another  in  some  parti- 
culars, but  they  have  all  been,  for  the  most 
part,  very  unsuccessful ; so  much  so,  indeed,  that 
I think  I shall  be  far  within  the  mark  when  I 
say,  that  not  one  in  twenty  in  which  they  are 
tried  is  followed  by  a favourable  result. 

The  object,  in  almost  all  the  plans  that  have 
been  advised,  has  been  to  re-produce  inflamma- 
tion in  the  seat  of  injury  ; either  of  the  adhesive 
or  suppurative  kind.  In  doing  this,  surgeons 
endeavour  to  place  the  fracture  in  a state  some- 
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what  similar  to  that  which  existed  immediately 
subsequent  to  the  accident.  In  this  respect 
they  have  had  science  to  guide  them  ; for^  in  all 
cases  of  fracture  where  the  process  of  union  goes 
on  uninterruptedly,  one  of  the  first  changes 
which  takes  place  after  the  accident  is  an  in- 
flammation of  the  soft  parts  adjacent  to  the 
broken  extremities  of  the  bone.  When,  there- 
fore, the  action  in  the  part  is  not  sufficiently 
high,  it  has  been  found  that,  by  increasing  the 
inflammation  or  re-producing  it,  if  it  should 
have  altogether  subsided,  osseous  union  of  the 
broken  extremities  has  been  sometimes  accom- 
plished. 

Blisters  applied  over  the  fracture  have  been  Blisters, 
occasionally  found  useful  in  accelerating  the 
process  of  union,  when  it  has  been  proceeding 
slowly.  This  mode  seems  to  produce  its  bene- 
ficial effects  by  exciting  the  action  of  the  parts 
immediately  contiguous  to  the  fractured  ends  ; 
therefore  we  cannot  expect  it  to  be  serviceable 
when  the  bone  is  surrounded  by  a considerable 
quantity  of  muscle,  as  the  humerus  or  femur. 

When  the  fracture  is  in  the  tibia,  the  inflam- 
matory action  might  be  communicated  from  the 
skin  to  the  periosteum,  and  thus  facilitate  the 
cure ; but  even  here  it  frequently  fails  to  be  of 
anv  service. 

<l/ 


Friction. 


Case. 


The  effect  of  a 
bruise,  &c. 


Case. 


728 

t 

Another  plan  is,  to  rub  the  ends  of  the  bone 
forcibly  together.  The  friction  has  been  pro- 
duced either  by  grasping  the  two  ends  of  the 
bone,  and  rubbing  them  upon  one  another ; or 
by  making  the  patient  bear  upon  the  injured 
limb,  in  the  act  of  walking,  after  it  has  been 
firmly  enveloped  in  splints.  This  plan  has  also 
been  now  and  then  followed  by  union  of  the 
bone. 

I recollect,  at  an  early  part  of  my  student- 
ship, at  the  Borough  Hospitals,  I saw  a man  at 
Guy’s,  who  had  a fracture  of  the  tibia,  which 
was  tardy  in  uniting.  He  had  a leather  case, 
similar  to  that  invented  by  Dr.  Inglis,  of  the 
Royal  Infirmary,  Edinburgh,  confined  round 
the  limb,  from  the  ancle  to  the  knee ; and  was 
directed  to  walk  about  with  it,  buckled  as  tight 
as  he  could  bear  it.  The  fracture,  in  this  in- 
stance, united  in  the  course  of  a few  weeks. 

A bruise  or  laceration  of  the  part  contiguous 
to  the  fracture  will  sometimes  have  the  same 
effect. 

A gentleman  had  a fracture  in  the  thigh,  in 
which  no  union  could  be  produced.  Several 
months  after  the  accident  he  was  thrown  out  of 


his  gig,  and  the  wheel  passed  over  the  limb  at 
the  fractured  part.  He  was  confined  after  the 
second  accident,  which  was  followed  by  high  in- 
flammation ; and  now  the  fractured  bone  united. 

These  cases  show  the  advantage  which  may 
be  gained  by  exciting  inflammatory  action  in 
the  part  when  the  fracture  has  existed  a con- 
siderable period  ; but  this  alone  rarely  succeeds 
in  bringing  about  consolidation  of  the  bone. 


Some  time  ago,  I saw  a lady  who  had  a frac- 
ture of  the  tibia  at  the  small  of  the  leg.  This 
lady  had  had  blisters  tried  for  a long  time,  and 
had  been  bearing  upon  the  limb,  in  the  act  of 
walking,  for  a twelvemonth  when  I saw  her, 
with  the  leg  tightly  bound  up  ; but  neither  of 
these  plans  proved  beneficial. 

I have  seen  many  instances  where  these  means 
have  been  tried  without  effect.  They  produce, 
however,  adhesive  inflammation,  often  followed 
by  the  deposition  of  a large  quantity  of  coagu- 
lable  lymph,  which  is  sometimes  mistaken  for 
callus. 

When  the  fractured  ends  pf  the  bone  are  cut 
down  upon  and  denuded  by  rasping  off  the  ad- 
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ventitious  coverings,  inflammation  of  the  sup- 
purative kind  is  commonly  occasioned.  Some- 
times, however,  the  irritation  produced  by  this 
operation  is  followed  by  gangrene,  so  extensive 
as  to  destroy  the  patient  in  a very  few  days  after 
it  is  performed. 

Another  operation,  performed  with  a view  to 
cure  fractures  of  long  standing,  is  the  complete 
removal  of  the  fractured  ends  of  the  bone  bv 
the  saw,  after  they  have  been  thoroughly  ex- 
posed and  separated  from  the  surrounding  soft 
parts.  This  is  a very  severe  operation,  and  by 
no  means  unattended  with  danger. 

Mr.  C.  White,  of  Manchester,  who,  I be- 
lieve, was  the  proposer  of  this  operation,  suc- 
ceeded in  producing  union  in  the  large  bone  of 
the  leg  after  performing  it.  The  union  was 
effected  in  twelve  weeks.  He  succeeded,  also, 
in  bringing  about  consolidation  of  the  bone  in 
a boy  whose  arm  had  remained  disunited  for 
six  months,  by  the  same  plan. 

Dr.  Inglis,  of  Edinburgh,  produced  osseous 
union,  in  the  tibia,  after  nine  months  had 
elapsed  from  the  period  of  the  accident,  having 
taken  away  a portion  of  the  upper  part  of 
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the  bone,  by  means  of  a trephine  and  saw. 
The  bone,  in  this  case,  united  in  about  ten 
weeks. 

But  the  cases  of  failure  after  this  operation 
are  very  numerous. 

Mr.  G.  Rowlands,  senior  surgeon  to  the 
Chester  Infirmary,  performed  this  operation  (in 
1806)  in  a case  of  fractured  thigh.  The  frac- 
ture was  situated  in  the  middle  of  the  thio;h, 
and  was  produced  by  a blow.  Upwards  of  five 
months  after  the  accident,  when  Mr.  R.  per- 
formed the  operation,  the  injured  limb  was 
about  four  inches  shorter  than  the  other,  and 
was  perfectly  useless.  Mr.  R.  made  two  inci- 
sions, one  between  the  vastus  externus  and 
the  rectus,  and  the  other  across  the  vastus  ex- 
ternus, of  sufficient  length  to  expose  the  ends 
of  the  bone,  which  he  found  separated  consi- 
derably from  each  other,  by  the  interposition 
of  muscular  fibre.  After  much  difficulty,  he 
succeeded  in  sawing  off  the  ends  of  the  bone 
with  a common  amputating  saw ; and  the 
patient  ultimately,  though  not  till  the  expira- 
tion of  many  months,  recovered  sufficiently  to 
be  able  to  walk  with  a stick  and  a high-heeled 
shoe. 
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Mr.  R.  concludes  his  observations  upon  this 
operation,  in  the  following  terms.  “ Though 
I have  several  times  performed  all  the  princi- 
pal operations  that  occur  in  surgery,  and  very 
often  many  of  them,  I confess,  this  far  sur- 
passed any  thing  I had  ever  undertaken  or 
witnessed  ; and  I am  doubtful  as  to  the  pro- 
priety of  recommending  it  to  be  done  by 
others.”  * 

Speaking  of  sawing  off  the  ends  of  the  bone 
in  cases  of  non-union,  M.  Boyer  observes,  that 
it  is  an  operation  painful,  bloody,  and  of  uncer- 
tain success. 

Dr.  Physic,  an  eminent  surgeon  of  Phila- 
delphia, mentions  that,  when  a student,  he  saw 
this  operation  performed  in  the  arm  ; but  he 
states  that  no  benefit  was  derived  from  it ; and 
some  months  afterwards,  the  arm  was  ampu- 
tated. This  case,  says  the  Doctor,  made  a 
strong  impression  upon  my  mind,  and  rendered 
me  unwilling  to  perform  a similar  operation. 

I have  seen  this  operation  performed  twice  ; 
and  I can  bear  testimony,  with  th^se  gentlemen, 

* Medico- Chirurgical  Transactions. 
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as  to  its  great  severity.  Both  the  cases  to  which 
I allude  were  in  the  humerus. 

The  general  rule  in  performing  this  opera- 
tion, is  to  make  an  incision  down  upon  the  ends 
of  the  bone,  in  that  situation  where  they  lie 
nearest  the  surface ; and  in  such  a manner  as 
to  avoid  wounding  important  parts.  The  place 
chosen  in  the  cases  to  which  I allude,  was  on 
the  outer  side  of  the  arm,  between  the  triceps 
and  biceps.  The  broken  ends  of  the  bone  hav- 
ing been  exposed,  the  limb  was  bent,  so  as  to 
make  them  project  towards  the  wound.  The 
soft  parts  were  then  dissected  back  from  the 
ends  of  the  bone.  This  part  of  the  operation 
was  very  painful,  and  was  accomplished  with 
great  difficulty,  in  consequence  of  the  convul- 
sive action  of  the  muscles,  which  was  very 
powerful,  and  disturbed  the  ends  of  the  bone  at 
every  stroke  of  the  operator  s knife.  The  next 
step  was  scarcely  less  difficult  or  less  severe — 
that  of  sawing  off  the  ends  of  the  bone.  The 
muscles  continued  to  act  convulsively, the  nerves 
were  stretched,  and  the  cries  of  the  patients 
were  exceedingly  distressing.  Now,  what  was 
the  result  of  all  this  difficulty — of  all  this  pain 
- — what  is  the  common  result  ? To  say  the  best 
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of  it,  a long  confinement  in  bed,  with  a large 
suppurating  wound,  frequently  accompanied 
with  exfoliation  of  the  sawn  extremities  of  the 
bone.  After  submitting  to  this  operation — to 
this  pain — to  this  confinement — after  endan- 
gering his  life,  it  is  more  than  probable  that  the 
patient  will  be  burthened  with  a limb  more 
useless  than  before. 

The  subject  of  one  of  the  operations  to  whieh 
I have  alluded,  was  a man  possessing  a strong 
constitution.  After  many  months’  confinement 
in  bed,  during  which,  portions  of  bone  came 
away,  he  was  allowed  to  get  up.  I saw  this 
man  about  eighteen  months  after  the  operation  ; 
the  wound  had  then  healed,  but  the  arm  was 
much  worse  than  before  it  was  performed. 

In  the  second  case,  the  fracture  was  oblique, 
and  about  half  an  inch  of  each  of  the  fractured 
ends  was  taken  away,  in  order  to  obtain  as  large 
a surface  as  possible  for  the  adaptation  of  the 
denuded  ends.  After  many  months  of  suffering 
from  exfoliation  and  abscesses,  this  man  left  his 
bed,  with  the  limb  much  worse  than  before. 
Before  the  operation,  he  was  able  to  write,  to 
tie  his  shoes,  and  to  perform  various  little  offices 
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with  the  hand  ; but  so  great  was  the  injury 
done  to  the  nerves,  that  the  hand  and  arm  are 
now  perfectly  useless. 

This  operation  is  sometimes  fatal. 

I have  to  mention  a mode  of  treatment  more  Seton, 
recently  recommended — I mean  the  introduction 
of  a seton  between  the  ends  of  the  bone.  This, 

I believe,  was  first  employed  by  Dr.  Physic, 
of  Philadelphia.  The  object  of  the  seton  is  the 
same  as  that  proposed  by  rasping  the  fractured 
ends,  sawing  them  off,  and  rubbing  them  with 
caustic  ; viz.  to  produce  an  inflammation  in  the 
part  of  the  suppurative  kind. 

Dr.  Physic  has  given,  in  the  New  York  Me-  Case, 
dical  Repository  for  1804,  a detailed  account  of 
a fracture  of  the  humerus,  which  had  existed 
twenty  months,  for  the  cure  of  which,  he  intro- 
duced a seton,  and  ultimately  succeeded  in  ob- 
taining consolidation  of  the  bone. 

The  operation  was  performed  on  the  18th  of 
December,  1802,  twenty  months  after  the  acci- 
dent happened.  The  patient  was  a seaman, 
twenty-eight  years  of  age,  and  the  fracture  was 
situated  about  two  inches  above  the  elbow,  and 
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was  occasioned  by  a heavy  sea  as  it  broke  over 
the  ship.  No  swelling  of  consequence  super- 
vened, nor  did  he  suffer  any  pain.”  Nineteen 
weeks  after  the  accident,  he  felt  he  had  gained 
some  strength  in  the  arm,  and  conceiving  it 
united,  he  went  on  board  ship  again,  in  the 
capacity  of  steward.  He  was  here  under  the 
necessity  of  using  his  arm  ; and  he  found,  that 
it  got  gradually  looser  and  looser,  till  a com- 
plete preternatural  joint  was  formed.  The  seton 
which  Dr.  Physic  introduced,  was  kept  in  till 
the  4 th  of  May,  1803,  not  quite  Jive  months. 
The  arm  was  at  this  time  so  strong,  that  he  was 
able  to  move  the  limb  in  various  direetions. 
The  seton  was  now  removed.  On  the  28th  of 
May,  being  a period  of  upwards  of  five  months 
from  the  time  the  operation  was  performed,  the 
consolidation  of  the  bone  was  considered  perfect, 
and  the  man  was  discharged  from  the  hospital. 

Dr.  Physic  states,  in  his  account  of  this  case, 
that  the  inflammation  produced  by  the  seton 
was  not  more  than  is  usual  when  the  seton  is 
placed  in  the  soft  parts  for  any  other  purpose. 

Mr.  Brodie  mentions  a case  which  occurred 
in  St.  George’s  Hospital,  for  the  cure  of  which 
a seton  was  successfully  employed. 
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A boy,  between  twelve  and  thirteen  years  of 
age,  had  both  his  thighs  fractured  by  the  wheel 
of  a waggon  as  it  passed  over  them.  The  left 
thigh  was  fractured  in  two  places  ; and^  in  this, 
union  took  place  at  the  end  of  the  usual  period. 
The  right  femur  was  fractured  through  the 
middle  in  one  place.  This  limb  was  supported 
by  splints  in  the  usual  way,  but  the  fractured 
ends  did  not  unite. 

I 

The  accident  happened  on  the  30th  of  De^ 
cernber,  1812  ; and,  on  the  14th  of  June,  1813, 
upwards  of  five  months  after  the  accident, 
Mr.  B.  introduced  a seton  between  the  ends  of 
the  bone.  The  needle  met  with  so  little  resis- 
tance in  its  passage  through  the  limb,  that 
Mr.  B.  was  led  to  conclude,  there  was  no  union, 
even  by  soft  substance,  but  that  there  was  a 
complete  preternatural  joint. 

No  considerable  inflammation  immediately 
followed  the  introduction  of  the  seton.  The  boy 
was  kept  in  bed  ten  days,  when  a splint  was 
applied  on  each  side  of  the  limb,  and  he  began 
to,  walk  with  the  assistance  of  crutches.  At  the 
end  of  a month  from  the  time  of  the  operation, 
a good  deal  of  soft  union  had  taken  place.  On 
the  2d  of  August,  the  union  was  considered 
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more  complete,  and  he  was  desired  to  leave  off 
the  splints,  On  the  10th  of  August,  he  was 
able  to  walk  with  one  crutch,  and  to  press  with 
considerable  weight  on  the  foot  of  that  side. 
On  the  30th  of  August,  an  attack  of  erysipelas 
took  place,  which  began  at  the  wound  made  by 
the  seton,  and  extended  over  a great  part  of  the 
limb.  The  seton  was  withdrawn,  and  he  was 
now  again  confined  to  his  bed.  The  erysipelas 
subsided,  but  left  him  much  debilitated ; so 
that  he  made  no  more  attempts  to  walk  while 
he  remained  in  the  hospital.  On  the  20th  of 
September,  being  upwards  of  three  months  after 
the  introduction  of  the  seton,  he  returned  into 
the  country  for  the  recovery  of  his  health. 
The  broken  ends  of  the  bone  were  tiow  so  far 
united,  that  only  slight  motion  could  be  per- 
ceived in  the  situation  of  the  fracture,  as  if, 
says  Mr.  B.  the  uniting  substance  was  not  com- 
pletely ossified. 

This  boy’s  limb  afterwards  united  firmly. 
No  motion  could  be  discovered  in  the  fracture 
twelve  months  after  the  introduction  of  the 
seton.* 

Here  it  will  be  observed,  that  upwards  of  five 
* Medico-Chirurg'ical  Transactions,  voL  v- 
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months  had  elapsed  before  the  operation  was 
performed.  The  boy  remained  in  the  hospital 
upwards  of  three  months,  after  the  introduction 
of  the  seton,  from  the  14th  of  June  to  the  20th 
of  September.  He  suffered  greatly  from  the 
introduction  of  the  seton  and  the  movements  of 
the  limb  ; and  when  he  was  discharged,  motion 
could  be  felt  in  the  fractured  part. 

A case  was  communicated  to  the  Medico-  Case. 
Chirurgical  Society  by  Mr,  Brodie,  which  oc- 
curred in  the  practice  of  Mr.  Josias  Stansfield, 
in  the  Leeds  Infirmary,  where  the  result  was 
favourable.  The  fracture,  in  this  case,  was  in 
the  humerus,  and  had  existed  upwards  of  six 
months.  Union  was  accomplished  in  two 
months,  during  which,  the  man,  who  was  forty- 
eight  years  of  age,  wore  the  seton.  The  attack 
of  fever,  which  came  on  in  consequence  of  the 
seton,  was  severe,  and  the  pain  experienced 
very  great. 

Mr.  Brodie  mentioned  to  me  another'  case  Case, 
which  occurred  in  his  own  practice,  where  the 
seton  produced  a cure.  The  fracture  was  in 
the  clavicle. 

Mr.  Wardrop  relates  a case  of  fracture  of  the 
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thigh^  about  four  inches  below  the  trochanter 
major,  for  the  cure  of  which  he  employed  a 
seton.  The  fracture  was  transverse,  and  had 
existed  twenty  months.  The  gentleman  was 
confined  upwards  of  three  months  after  the 
accident,  and  then  suffered  to  move  about  with 
the  assistance  of  crutches. 

Considerable  haemorrhage  followed  the  intro- 
duction of  the  seton^  which  Mr.  W*  had  some 
difficulty  in  stopping.  In  eight  days  after  the 
operation,  suppuration  was  completely  esta- 
blished, and  the  swelling  around  the  wound 
began  to  subside ; and,  at  the  same  time,  the 
accompanying  febrile  symptoms,  which  had 
been  pretty  severe,  became  more  moderate. 

On  the  evening  of  the  tenth  day  after  the  ope- 
ration, the  gentleman  had  a feeling  of  distention 
round  the  wound  ; and,  on  examining  the  limb 
some  hours  afterwards,  a considerable  quantity 
of  blood  was  found  to  have  escaped,  both  from 
the  upper  and  lower  openings.  When  the  dress- 
ings were  removed,  the  haemorrhage  appeared 
to  have  ceased  ; but  there  was  a great  deal  of  tu- 
mefaction of  the  soft  parts,  contiguous  to  the 
upper  wound,  which  created  much  uneasiness. 
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The  bleeding  did  not  return^  but  the  patient’s 
mind  continued  in  a state  of  great  alarm,  and 
he  suffered  much  from  the  distention  occasioned 
by  the  extravasated  blood  and  the  pain  in  the 
wound.  The  discharge,  too,  became  profuse. 
A considerable  degree  of  erysipelatous  inflam- 
mation attacked  the  skin  of  the  upper  and  pos- 
terior  parts  of  the  limb,  and  he  had  a great  deal 
of  symptomatic  fever,  with  a weak,  irritable,  and 
very  frequent  pulse. 


The  seton  was  withdrawn  on  the  21st  day, 
the  constitutional  irritation  being  extremely  se- 
vere.* 


All  the  benefit  which  this  gentleman  derived  Remarks, 
from  this  operation,  the  effects  of  which,  it  ap- 
pears, nearly  cost  him  his  life,  after  about  nine 
months  confinement  in  bed,  was  the  power  of 
moving  the  limb,  somewhat  backward  and  for- 
ward, and  from  side  to  side,  which  he  was  not 
previously  able  to  do. 

In  the  case  of  non-union  in  the  humerus.  Case, 
mentioned  by  Mr.  Earle,  the  seton  was  intro- 
duced about  nine  months  after  the  accident.  It 

* Medico -Chirurgical  Transactions,  vol.  v. 


I I 


i 


Results  in  three 
cases. 


Remarks. 


742 

produced  great  irritation  and  constitutional  dis- 
turbance. Mr.  Earle  states  that^  though  great 
care  was  taken  to  keep  the  bones  together,  no 
good  resulted  from  the  use  of  the  seton,  and  at 
the  end  of  the  seventh  week  it  was  withdrawn. 

I have  seen  three  cases  of  non-union  treated 
with  setons — one  in  the  femur,  and  two  in  the 
humerus.  The  constitutional  disturbance  pro- 
duced by  the  seton  in  the  thigh  was  extremely 
severe ; but  the  irritative  fever,  occasioned  by  it 
in  the  other  two  instances,  was  not  great.  Not 
the  least  benefit  was  obtained  from  its  employ- 
ment in  either  case. 

Such  have  been  the  general  results  following 
the  introduction  of  the  seton  in  this  country 
— its  employment  very  rarely  produces  conso- 
lidation of  the  bone.  It  must  be  admitted, 
however,  that  the  introduction  of  the  seton 
is  an  operation  much  more  easily  performed, 
and  much  less  painful  to  the  patient,  than  that 
of  cutting  down  upon  the  ends  of  the  bone, 
turning  them  out,  and  removing  them,  or  the 
adventitious  deposite  by  which  they  may  hap- 
pen to  be  covered ; yet  its  after  consequences 
are  sometimes  much  more  severe  than  those 
which  follow  excision  of  the  fractured  ends,  or 
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rubbing  them  with  caustic.  In  one  of  Mr. 
Earle’s  cases  both  these  operations  were  per- 
formed. Finding  the  seton  unavailing,  Mr.  E. 
cut  down  upon  the  fractured  ends  of  the  bone, 
and  removed  the  soft  parts  which  held  them 
together,  and  afterwards  rubbed  them  with  caus- 
tic till  they  became  black,  but  no  permanent 
good  was  obtained. 


Sec.  2. — The  Plans  of  Treatment  which  the 
Author  has  found  most  successful;  with 
Cases  and  Observations, 

\ 

Having  made  up  my  mind  upon  the  treatment 
of  recent  fractures,  I began  to  turn  my  attention 
to  the  consideration  of  those  of  long  standing, 
which  resist  the  usual  means  of  cure.  I had 
arrived  at  modes  of  treatment  by  which  these 
cases  might  usually  be  prevented  ; my  next  bu- 
siness was,  to  find  out  some  way  of  curing  such 
as  may  be  already  in  existence ; and  such  as 
might  occur  in  situations  where  proper  surgical 
assistance  could  not  be  procured  during  the  re- 
cent state  of  the  fracture. 

I have  stated  that  the  contrivances  commonly 
used  to  preserve  apposition  and  rest  are  not  to 
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be  depended  upon  ; that  they  are  scarcely  safely 
used  in  the  most  simple  kinds  of  simple  frac- 
tures ; and  that,  when  the  fracture  is  attended 
with  laceration  of  the  surrounding  parts,  they 
are  any  thing  but  adequate.  The  knowledge  of 
these  facts  furnished  me  with  a clue  to  the 
most  common  cause  of  non-union  ; and,  also, 
to  the  most  common  cause  of  failure  after  the 
operations  which  have  been  performed  with  a 
view  to  bring  about  a new  action  in  the  frac- 
ture. It  is  well  known,  that  the  same  mecha- 
nical means  are  commonly  used  after  the  in- 
flammation is  re-established,  as  far  as  the  state 
of  the  parts  will  allow,  as  are  employed  imme- 
diately subsequent  to  the  injury  ; but,  in  some 
cases,  they  are  much  less  efficient,  as  after  the 
operation  of  cutting  off*  the  ends  of  the  bone,  &c. 
than  they  are  in  the  first  instance  ; for  they 
cannot,  with  propriety,  subsequent  to  these 
operations,  be  applied  so  tightly  upon  the  limb 
as  in  a recent  simple  fracture.  These  means, 
as  I have  stated,  allow  the  fractured  ends  to 
move  frequently,  which  often  prevents  the  union 
from  taking  place,  when  the  fracture  is  recent ; 
and,  after  the  inflammation  in  an  old  fracture  is 
re-created,  by  cutting  off  the  ends  of  the  bone, 
by  rubbing  them  with  caustic,  or  by  any  other 
means,  the  same  cause  will  operate  ; and  this  is 
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the  grand  secret  why  the  usual  plans  of  treating 
fractures  of  long  standing  are  so  seldom  found 
successful. 

In  the  treatment  of  fractures  in  this  state, 
our  business  is  to  re-produce  an  inflammatory 
action  in  the  situation  of  the  fracture  ; and  we 
do  so  upon  a principle  which  I have  elsewhere 
mentioned,  and  which  seems  to  me  as  well 
founded  as  any  one  in  surgery — that  an  action 
higher  than  the  natural  standard  is  necessary 
to  the  formation  of  callus.  If  this  he  allowed, 
it  will  be  granted,  that  if  a fracture  does  not 
unite,  from  a want  of  apposition  and  rest,  during 
the  continuance  of  the  action  which  is  set  up 
immediately  after  the  injury,  that  it  will  not 
unite  at  all  till  an  action  similar  in  kind,  though 
it  may  differ  in  degree,  is  again  set  up  in  the 
fracture,  either  by  Nature  herself,  or  hy  the  as- 
sistance of  art. 

Some  of  the  methods  which  have  been  re- 
sorted to,  to  produce  this  new  inflammatory  ac- 
tion, are  not,  in  many  instances,  calculated  to 
effect  it ; such  as  the  application  of  a blister 
to  the  surface  of  the  thigh,  or  the  employment 
of  a stimulating  liniment  gently  rubbed  upon 
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the  limb^  when  the  fracture  happens  to  be  in 
the  femur. 


others  produce  Somc  of  thcm^  ou  the  contrary,  excite  an 

too  much.  , ^ 

action  much  higher  than  is  necessary  for  the 
formation  of  callus,  as  causticating  the  ends  of 
the  bone,  or  cutting  them  off.  Both  of  these 
operations  are  usually  followed  by  high  inflam- 
matory action  ; which  is  succeeded  by  a long 
suppurative  process,  and,  generally,  exfoliation 
of  bone.  During  this  process,  bony  granula- 
tions are  formed,  which  occasionally  coalesce 
and  close  up  the  breach  of  continuity.  But  the 
bony  granulations  are  not  formed  during  the 
high  inflammatory  action — they  are  produced, 
during  the  slow  suppurative  process,  in  the  same 
manner  as  in  compound  fractures.  The  same 
might  be  observed  of  recent  simple  fractures — 
the  osseous  matter  is  not  commonly  deposited 
during  the  high  action  which  comes  on  imme- 
diately subsequent  to  the  injury.  This  assists 
in  forming  a bed  for  the  new  bone,  which  is 
deposited  at  a period  when  the  high  action  has, 
in  a great  measure,  subsided. 


Effusion  of 
lymph  modified 
by  the  quantity 
of  inflamma- 
tion. 


If  the  bones,  by  their  frequent  motion  and 
displacement,  keep  up,  for  a long  time,  an  ac- 
tion much  beyond  that  which  is  natural,  there 
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will  be  in  simple  fractures^  in  consequence  of 
the  long  continuance  of  this  inflammation,  a 
greater  effusion  of  coagulable  lymph,  and  also  of 
bony  matter ; and,  in  compound  fractures,  there 
will  be  a larger  supply  of  bony  granulations. 

If  a man  dislocates  his  ankle,  a laceration  of  Example.' 
ligament  and  other  structures  must  take  place 
prior  to  the  dislocation.  This  laceration  will  be 
followed  by  active  inflammation,  under  which 
the  different  tissues  wdll  produce  a secretion, 
modified,  in  some  measure,  by  the  degree  of 
inflammation  ; but,  it  is  probable  that,  in  all  of 
them,  the  action  would  run  sufficiently  high  to 
occasion  an  effusion  of  coagulable  lymph.  But 
this  effusion  will,  as  I have  said,  differ  in  propor- 
tion, according  to  the  degree  of  active  inflam- 
mation. In  all  cases  the  action  will  probably 
be  sufficiently  high  to  occasion  the  effusion  of 
this  part  of  the  blood,  as  the  simple  consequence 
of  the  injury  ; but,  if  we  were  to  make  the 
patient  walk  upon  the  limb,  while  the  active 
inflammation  exists,  we  should  apply  a me- 
chanical irritant  to  a part  already  too  much 
irritated  ; and,  thus,  increase  the  inflammation, 
and,  consequently,  the  effusion  of  coagulable 
lymph  ; supposing  the  inflammation  should  not 
high  as  to  destroy  the  vitality  of  the 
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Effusion  of  irritated  textures  ; so,  if  in  fractures  the  action 

lymph  and  cal- 
lus very  great  is  high,  and  kept  up  considerably  above  the 
if  inflammation  ^ . . . 

be  long  conti-  natural  standard  by  frequent  irritation,  the 
nued.  J L 

effusion  of  coagulable  lymph,  all  around  the 
fracture,  will  be  very  great,  and  so  will  be  the 
ultimate  effusion  of  callus — sometimes  so  great 
as  to  unite  the  fractured  ends  of  the  bone  at  a 
considerable  distance  asunder,  as  is  seen  in  Plate 
VI.  Fig.  1.  This  takes  place  only  under  long 
continued  inflammation.  This  kind  of  union 
we  see  principally  in  the  bones  of  the  lower 
animals,  when  no  attempt  is  made  to  keep  the 
fractured  ends  in  apposition  and  at  rest.  The 
great  irritation  which  is  kept  up,  by  the  ends  of 
the  bone  pricking  and  tearing  the  surrounding 
textures,  is  sufficient  to  account  ,for  the  con- 
tinuance of  the  inflammation,  and  the  conse- 
quent great  effusion  which  we  observe. 


The  constitu-  jf  fractured  limbs  of  men  were  allowed 

tion  01  man  less 

capable  of  bear-  to  tumble  about  in  the  same  way  as  those 

ing  irritation  ^ 

than  the  lower  of  the  lower  animals,  from  the  moment  the 

animals.  . . . • i i • 

injury  is  sustained,  the  inflammation  set  up 
would  probably  go  on  to  the  destruction  of 
life,  man  being  less  able  to  bear  the  effects  of 
violence  than  the  lower  animals  ; but,  in  pro- 
portion to  the  powers  of  his  constitution,  he 
approaches  to  them  in  this  particular.  If  the 
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powers  of  his  constitution  be  great,  he  has, 
like  the  lower  animals,  commonly  less  organic 
sensibility  ; and,  like  them,  he  is  better  able  to 
resist  and  repair  the  effects  of  injury,  inflicted 
upon  the  soft  parts  by  the  broken  ends  of  the 
bone,  or  any  other  cause. 

Hence  we  should  infer,  what  we  actually 
find,  that  if  we  have  a fracture  in  the  person  of 
a strong  man,  and  if  we  treat  this  fracture  so 
as  to  prevent  the  ends  of  the  bone  from  irri- 
tating the  surrounding  parts,  the  inflammation, 
arising  from  the  accident,  would  soon  subside. 
If  the  high  action  produced  by  the  fracture, 
and  the  force  which  occasioned  it,  be  imme- 
diately got  rid  of,  and  motion,  such  as  would 
be  sufficient  to  disturb  the  quietude  of  the  frac- 
tured ends  of  the  bone  without  irritating  the 
contiguous  parts,  frequently  take  place,  there 
would,  in  such  persons,  be  great  danger  of 
tardy  union.  The  coagulable  lyinph,  which  is 
thrown  out  under  the  first  excitement,  becomes 
sometimes  formed,  as  I have  said,  into  a sort  of 
ligament,  which  supports  and  covers  the  ends 
of  the  bone  ; so  far  as  to  prevent  any  material 
inconvenience  from  being  felt  in  the  soft  parts. 
The  excitability  being,  with  difficulty,  roused 
in  such  persons.  Nature  does  not  seem  to  trou- 
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ble  herself  any  further,  and  the  fractured  ends, 
thus  connected,  often  form  a preternatural  joint, 
occasionally  with  a cavity,  into  which  is  poured 
a fluid,  having  the  resemblance  of  synovia ; 
which  lubricates  the  parts,  and  facilitates  their 
motion.  In  such  persons,  therefore,  we  should 
be  less  careful  in  reducing  the  inflammation 
than  in  others  ; and,  in  some  instances,  it  might 
be  even  advisable  to  adopt  means  to  support  an 
action  higher  than  natural,  for  a time,  in  order 
to  facilitate  the  formation  of  callus. 

In  other  persons,  in  whom  inflammation  is 
easily  excited,  and  easily  kept  up,  re-union  takes 
place  more  readily.  In  these,  there  is  more 
inflammation  and  more  tenderness,  which  con- 
tinue longer ; and,  consequently,  there  is  a 
greater  effusion  of  coagulable  lymph,  and  also 
of  callus,  than  in  those  whose  restorative  powders 
are  very  great.  In  the  first  class  of  persons, 
we  must  take  care  that  the  increased  action 
does  not  subside  too  rapidly ; in  the  second, 
we  should  he  on  our  guard  that  it  does  not  rise 
too  high  ; for,  as  I have  said,  the  quantity  of 
callus  effused  seems  to  keep  pace  with  the  in- 
flammation, and  the  time  it  continues,  provided 
the  action  is  not  too  violent. 
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When  a recent  simple  fracture  goes  on  fa- 
vourably, we  observe  that  there  is  commonly 
more  pain  felt  in  the  seat  of  injury,  in  adults, 
between  the  tenth  and  the  sixteenth  day,  than 
during  the  previous  four  or  five  days.  This 
pain  the  patient  frequently  compares  to  rheu- 
matism, with  an  occasional  start  of  the  limb ; 
and  now  and  then,  especially  during  sleep,  a 
momentary  lancinating  pain  in  the  fracture. 
All  these  symptoms  indicate  that  there  is  in- 
creased action  going  on  in  the  surrounding 
parts,  and  that  this  action,  from  some  cause  or 
other,  is  higher  now  than  it  had  been  for  some 
days  previous.  This  action,  however  does  not 
require  the  interference  of  the  surgeon.  It  in- 
dicates merely  a salutary  increase  in  the  calibres 
and  powers  of  the  arteries,  to  enable  them  to 
perform  an  extraordinary  labour.  At  this  period 
the  callus  is  forming ; and  the  action  of  the 
arteries  gradually  subsides  as  the  callus  gets 
firm ; but  the  tenderness  round  the  fracture  is 
sometimes  felt,  when  the  part  is  pressed,  for 
two  or  three  months  after  the  bone  is  united. 
The  tenderness,  however,  seldom  continues  so 
long,  unless  a large  quantity  of  callus  is  effused. 

Here  we  see  that  the  action,  which  is  ob- 
served when  the  callus  is  forming  is  above  the 
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natural  action  ; but  that  it  is  by  no  means  an 
action  which  requires  to  be  subdued  by  the 
assistance  of  art.  From  these  facts  I inferred, 
that  if  an  action,  somewhat  above  the  riatural 
standard,  could  he  produced  in  the  ends  of  the 
hone,  and  the  periosteum  which  covers  them, 
in  fractures  of  long  standing,  and,  at  the  same 
time,  all  the  causes  of  non-union  he  either 
removed  or  prevented,  union  hy  hone  would 
he  often  easily  effected — probably  with  almost 
as  much  facility,  in  the  majority  of  cases,  as 
when  the  fracture  is  recent, 

I had  already  possessed  myself  of  means  by 
which  I could  prevent  what,  I believe,  was  the 
principal  cause  of  non-union  in  almost  all  the 
cases  I have  seen  ; viz.  motion  of  the  fractured 
ends.  1 therefore  conceived,  that  I had  only  to 
excite  the  action  of  the  parts,  and  perhaps  to 
produce  absorption  of  some  adventitious  depo- 
site,  in  order  to  unite  many  of  those  which  had 
been  of  long  continuance.  But,  how  were  these 
desirable  objects  to  be  accomplished  ? It  oc- 
curred to  me,  that  they  could  not  be  so  well 
effeeted  by  any  other  plan  as  by  the  influence 
of  local  pressure.  Strong  pressure  produces  in- 
flammation ; and,  at  the  same  time,  absorption 
of  the  parts  which  are  pressed  upon.  Pressure 


753 

I could  readily  produce  and  keep  up,  for  an 
indefinite  period  ; and,  at  the  same  time,  main- 
tain the  parts  in  a state  of  quietude,  by  the 
contrivances  already  in  my  possession.  I now 
wanted  facts  only  to  prove  or  disprove  the 
validity  of  my  reasoning. 

I shall  now  proceed  to  mention  the  different 
means  which  I have  resorted  to,  in  order  to 
brines  about  consolidation  of  the  fractured  ends 
in  fractures  of  long  standing,  and  the  results  to 
which  I have  arrived. 


Influence  of  local  Pressure  and  Rest  in  the 
Treatment  of  Fractures  of  long  standing  in 
the  Humerus, 

In  cases  of  non-union  in  the  humerus,  where  Treatment 
the  bone  is  healthy  and  the  fractured  ends  are 
not  prevented  from  uniting  by  the  intervention 
of  any  foreign  body,  I employ  the  apparatus 
which  I invented  for  simple  fractures  of  this 
bone.  I apply  this  apparatus  in  the  manner 
which  I have  directed  for  recent  simple  frac- 
tures of  the  upper  arm,  taking  care,  at  the  same 
time,  to  maintain  the  fractured  surfaces  in  tight 
apposition. 

3 c 


Oblique. 


Transverse. 
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When  the  bone  is  broken  obliquely,  this  is 
done  principally  by  padding  the  apparatus,  as 
in  recent  fractures,  according  to  the  direction 
of  the  fracture,  so  that  the  fractured  surfaces 
might  be  forced  strongly  together.  In  these 
cases  the  pressure  operates  principally  in  the 
tranverse  direction. 

When  the  bone  is  broken  transversely,  the 
fractured  surfaces  are  forced  together  and  main- 
tained in  close  apposition,  for  the  most  part,  by 
the  operation  of  a short  sling,  or  some  other 
contrivance,  which  is  made  to  act  in  a line  with 
the  long  diameter  of  the  bone. 

As  John  F.  Esq.  M.P.  was  returning  from 
Winchester,  in  a very  dark  night,  about  the 
20th  of  July,  1822,  the  horses  got  off  the  road, 
and  precipitated  the  carriage  into  a gravel-pit, 
nearly  ten  feet  deep.  He  felt  the  left  arm,  just 
above  the  elbow,  very  much  stunned  by  the 
fall ; and,  upon  endeavouring  to  rub  the  part 
with  the  other  hand,  he  discovered  that  the 
bone  was  broken.  He  immediately  sent  back 
to  Winchester  for  his  professional  attendant. 
He  was  bled ; and,  in  about  three  hours  from 
the  time  of  the  accident,  the  fracture  was  re- 
duced and  put  up  in  splints  in  the  usual  way. 
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The  splints  were  re-adjusted  on  the  third  day, 
and  afterwards  every  seven  or  eight  days,  till  it 
was  thought  they  might  be  safely  removed ; 
which  was  at  the  expiration  of  about  six  weeks. 
The  limb  at  this  time  appeared  perfectly  straight. 
The  arm  felt  weak*,  and  he  could  not  raise  it 
from  the  side  without  great  effort ; but  it  was 
believed  that  the  bone  was  united.  After  the 
splints  were  removed,  he  carried  his  arm  in  a 
cradle  for  a considerable  period.  In  the  month 
of  November,  he  was  thrown  from  his  horse,  but 
was  not  aware  that  the  arm  received  the  slight- 
est injury  from  the  fall.  Some  time  after  this, 
it  began  to  feel  much  weaker  than  before,  so 
that  he  was  obliged  to  desist  from  attemping  to 
carve  or  raise  the  arm  from  the  side.  After 
two  or  three  days,  he  again  recovered  the  use 
of  the  limb,  in  a slight  degree,  as  before  ; but  it 
had  been  for  some  time  becoming  gradually  de- 
formed, and,  he  observed  that,  in  proportion  as 
he  attempted  to  use  it,  the  deformity  increased, 
and  also  the  weakness,  accompanied  by  a sen- 
sation of  tightness  over  the  fracture.  In  April, 
1823,  Mr.  Segar,  of  Cheltenham,  saw  it,  and 
expressed  his  belief  that  the  bone  was  not 
united.  This  opinion  was  afterwards  confirmed 
by  Sir  A.  Cooper,  Mr.  Brodie,  and  myself. 

3 c 2 
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On  the  6th  of  June,  1823,  in  consequence  of 
the  recommendation  of  Sir  Astley  Cooper,  I 
was  requested  to  see  this  gentleman,  in  com- 
pany with  Mr.  Brodie ; and,  upon  examining 
the  limb,  I discovered  a fracture  extending  ob- 
liquely downward  and  inward,  a little  below 
the  middle  of  the  bone.  The  limb  could  be 
readily  bent  at  the  fractured  part,  and  was  much 
deformed  and  shortened  from  the  riding  of  the 
fragments.  On  the  7th  of  June,  nearly  eleven 
months  after  the  accident,  1 applied  the  appa- 
ratus for  the  treatment  of  fractures  of  the  hu- 
merus. By  means  of  this,  my  first  object  was 
to  remove  the  deformity  as  much  as  possible. 
This  I fortunately  succeeded  in  accomplishing 
in  a few  days,  so  far  that  the  broken  extremities 
overlapped  only  in  a very  slight  degree,  and 
they  were  now  brought  into  tolerable  apposition. 

I conceived  it  probable  that,  in  this  case,  there 
was  a considerable  quantity  of  ligamentous  mat- 
ter thrown  out  between  the  fractured  ends  ; and 
that,  after  the  lapse  of  so  long  a period,  a more 
than  ordinary  degree  of  pressure  might  be  re- 
quired to  produce  its  absorption.  In  order  to 
save  time,  therefore,  I immediately  contrived 
an  additional  apparatus,  furnished  with  a screw. 
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by  means  of  which  I was  enabled  to  produce 
any  degree  of  pressure  I thought  requisite,  in 
the  longitudinal  direction  of  the  bone,  and  to 
regulate  it  with  the  greatest  facility.  The  ad- 
ditional apparatus  was  first  employed  on  the 
17th  of  June,  and  strong  pressure  was  kept  up 
in  the  lateral  as  well  as  in  the  longitudinal  di- 
rection. The  pressure  which  I had  previously 
employed  produced  some  pain  in  the  fracture, 
which  now  became  severe,  and  continued  so  for 
a few  days,  and  then  gradually  subsided. 

July  26th,  the  apparatus  was  removed,  and 
the  limb  was  examined  by  Mr.  Brodie,  and 
myself ; and,  now,  only  a very  slight  degree  of 
motion  could  be  discovered  in  the  fracture. 
The  apparatus  was  re-applied  ; and,  as  the  limb 
was  so  far  recovered,  we  thought  that  Mr.  F. 
might  return  to  the  country  with  impunity  for 
the  remainder  of  the  period  during  which  it 
was  advisable  that  he  should  wear  it.  At  the 
expiration  of  about  three  weeks  more,  it  ap- 
peared that  the  apparatus  might  be,  with  pro- 
priety, discontinued.  Having  received  instruc- 
tions how  to  proceed,  he  left  town  with  the 
intention  to  return  at  the  end  of  this  time  ; but, 
in  consequence  of  some  business  which  detained 
him,  he  did  not  come  back  till  the  24th  of  Au» 
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gust ; when  the  limb  was  again  examined,  and 
the  bone  was  found  united. 

When  this  gentleman  had  recovered  the  use 
of  the  limb,  I requested  him  to  allow  me  to 
ascertain  the  degree  of  shortening  which  re- 
mained ; and,  upon  measuring  from  the  point 
of  the  acromion  over  the  outer  condyle  of  the 
humerus  to  the  edge  of  the  ulna,  I found  that 
it  was  only  a third  of  an  inch  shorter  than  the 
other. 

Mr.  F.  possesses  an  excellent  constitution, 
and  enjoys  good  health,  which  was  not  im- 
paired during  the  existence  of  the  fracture. 

John  Nickling,  aged  twenty-seven,  was  ad- 
mitted into  Guy’s  Hospital,' under  Sir  A.  Cooper, 
July  17th,  1821.  He  had  a transverse  fracture 
of  the  right  arm  across  the  middle,  occasioned 
by  a blow  from  a heavy  body.  Liq.  plumbi 
subac.  dil.  was  applied  for  a week.  The  limb 
was  then  put  up  in  the  usual  way  with  splints, 
extending  from  the  elbow  to  the  shoulder.  He 
had  no  pain  of  consequence  after  the  first  week. 
The  splints  were  removed  at  the  end  of  six 
weeks  from  the  time  of  the  accident,  and  it  was 
discovered  that  the  bone  was  not  united.  All 
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tenderness  in  the  fracture  had  subsided^  and  the 
broken  ends  of  the  bone  could  be  moved  in  all 
directions,  without  producing  pain. 

The  fractured  bone  was  now  inclosed  in  a 
leather  case,  and  the  limb  was  placed  in  a tin 
trough,  bent  to  a right  angle,  and  made  long 
enough  to  extend  from  the  shoulder  to  the 
wrist ; and  he  was  ordered  to  support  his  arm 
with  a sling.  The  straps  which  secured  the 
leather  case  were  occasionally  buckled  tighter, 
as  the  muscles  of  the  limb  wasted,  in  order  to 
keep  up  strong  .pressure  upon  the  fractured 
bone.  This  plan  was  continued  till  the  11th 
of  May,  1822,  nearly  ten  months,  but  without 
success.  He  still  felt  the  yielding  and  motion 
in  the  fracture,  which  were  evident  when  the  - 
limb  was  examined. 

I was  now  present  when  Sir  Astley  Cooper 
examined  the  fracture,  and  told  the  man  that 
the  only  chance  left,  was  for  him  to  submit  to 
an  operation.  I requested  Sir  Astley  to  allow 
me  to  try  the  effect  of  the  apparatus,  which  I 
have  described  for  fractures  of  the  humerus, 
before  he  proceeded  to  operate,  to  which  he 
politely  consented.  The  apparatus  was  applied 


\ 


Case. 


I 


760 

and  the  man  was  directed  to  carry  the  arm  in  a 
short  sling.  The  broken  ends  of  the  bone  were 
pressed  strongly  together  for  six  weehs ; and,  at 
the  expiration  of  this  time,  the  apparatus  was 
taken  off,  and  the  bone  was  found  firmly  united 
and  as  straight  as  the  other. 

During  the  time  he  wore  the  apparatus,  he 
had  occasionally  pains  in  the  fracture,  which 
he  compared  to  those  of  rheumatism.  These 
were  at  first  rather  severe,  and  the  part  felt 
sore  ; but  both  the  pains  and  the  soreness  gra- 
dually subsided. 

This  case  occurred  in  a strong  man,  whose 
health  had  always  been  good. 

March  11th,  1823. — James  Game,  a shoe- 
maker, aged  twenty-eight,  was  admitted  into 
St.  Thomas’s  Hospital,  under  Mr.  Travers^ 
having  an  old  fracture  of  the  humerus,  just 
below  the  head.  The  accident  was  occasioned 
by  a sudden  jerk  of  the  arm,  in  consequence  of 
the  thread  giving  way,  as  he  was  in  the  act  of 
pulling  it,  when  mending  a boot.  At  first,  he 
had  common  splints  applied  in  the  usual  way ; 
but  it  is  evident  that  they  had  little  power  over 
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the  fracture,  as  he  had  always  found  the  broken 
ends  of  the  bone  grate  whenever  he  moved  the 
body  or  the  limb. 

In  this  case  the  fracture  had  existed  thirteen 
weeks.  Mr.  Travers  politely  called  my  atten- 
tion to  it,  and  allowed  me  to  try  to  bring  about 
a union  by  the  same  means  which  I had  already 
found  eminently  successful.  I examined  the 
limb.  The  man  could  not  move  the  arm  from 
the  side.  The  fractured  part  was  sore ; and 
crepitus  was  easily  produced  by  rotating  the 
lower  part  of  the  bone,  while  the  head  was 
fixed  upon  the  scapula,  by  means  of  the  fingers. 
The  apparatus  for  fractures  of  the  humerus  was 
now  applied,  in  the  same  manner  as  in  the  last 
case,  and  was  worn  for  thirty-two  days^  and 
was  then  discontinued,  as  the  bone  had  united. 

The  pressure  kept  up  soon  produced  pain  in 
the  fracture,  which  was  at  first  rather  severe  ; 
but  it  subsided  in  the  course  of  a few  days. 

This  patient  had  not  the  appearance  of  a 
strong  man  ; but  he  states,  that  his  health  had 
always  been  good  ; having  never  experienced 
any  illness,  except  such  slight  occasional  attacks 
as  the  strongest  men  are  subject  to. 
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John  Ellis,  set.  22,  a sailor,  whose  health 
had  always  been  good,  was  admitted  into  St, 
Thomas’s  Hospital,  on  the  17th  of  July,  1827, 
under  the  care  of  Mr.  Green,  for  the  cure  of  a 
compound  fracture  of  the  right  humerus.  The 
fracture  was  occasioned  by  a severe  blow  from 
the  handle  of  a crane,  which  struck  him  on  the 
inner  side  of  the  arm,  where  the  bone  was  ex- 
posed, and  projected  through  the  soft  parts. 
He  was  brought  to  the  Hospital  immediately 
after  the  accident,  where  he  was  placed  in  bed, 
and  had  the  limb  laid  upon  a pillow  ; splints, 
extending  from  the  shoulder  to  the  elbow, 
having  been  previously  applied,  with  a view  to 
support  the  fractured  parts. 

Very  little  constitutional  disturbance  followed 
the  accident.  Suppuration  was  soon  esta- 
blished ; and  he  was  allowed  to  sit  up,  and 
hang  the  limb  by  the  side,  about  the  tenth 
day.  The  wound  healed  in  about  seven  weeks. 
After  this,  two  small  abscesses  formed  in  suc- 
cession near  the  elbow,  which  required  daily 
attention  for  some  time. 

Sixteen  weeks  after  the  accident,  it  was  found 
that  the  fractured  ends  had  not  united  ; though 
the  original  wound,  and  those  occasioned  by 
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the  abscesses,  had  been  healed  for  a considerable 
period.  The  tenderness  in  the  seat  of  fracture 
had  so  far  subsided,  that  he  could  swing  the 
arm  freely  without  producing  pain.  The  frac- 
tured part  did  not  feel  sore  when  handled  ; but 
there  was  slight  tenderness  experienced  when 
the  broken  ends  of  the  bone  were  strongly 
forced  together. 

The  angular  arm-splint  was  now  applied,  in 
such  a manner  as  to  meet  the  circumstances  of 
the  case.  This  soon  produced  pain  in  the  frac- 
ture ; but,  in  consequence  of  the  tender  state 
of  the  skin  about  the  elbow,  where  the  ab- 
scesses took  place,  it  became  slightly  exco- 
riated ; which  rendered  it  advisable  to  remove 
the  instrument  for  a few  days. 

Nineteen  weeks  after  the  accident,  the  skin 
being  sufficiently  hardened,  the  apparatus  was 
re-applied.  The  limb  had  now  again  lost  all 
tenderness,  and  the  fracture  was  quite  loose. 
Three  or  four  days  after  the  re-application  of 
the  apparatus,  pain  again  came  on  in  the  frac- 
ture ; and  was  accompanied  with  an  aching, 
and  occasionally  a shooting  sensation,  which,  at 
times,  was  rather  severe,  but  never  continued 
long.  The  pain  and  tenderness  gradually  sub- 
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sided^  and  the  limb  became  quite  easy  in  about 
a fortnight. 

The  apparatus  was  removed  on  the  twenty- 
eighth  day  after  its  second  application,  and  the 
bone  was  found  united.  In  the  course  of  a few 
days,  he  was  desired  to  exercise  the  arm,  in 
order  to  remove  the  stiffness  which  had  taken 
place  in  the  elbow-joint,  which  was  produced 
by  the  abscesses  and  confinement ; but  it  was 
feared  that,  in  doing  this,  he  injured  the  callus  ; 
for,  in  about  ten  days  after  the  removal  of  the 
apparatus,  he  complained  of  pain  in  the  limb 
at  the  seat  of  fracture,  where,  upon  exami- 
nation, slight  motion  was  discovered.  The 
apparatus  was  now  again  applied,  and  worn 
for  thirty-one  days,  when  its  further  use  was 
discontinued,  as  consolidation  of  the  bone  had 
taken  place. 

The  soft  anchylosis  of  the  elbow-joint  was 
now  removed,  by  the  use  of  my  screw  appa- 
ratus, and  friction — a plan  of  treatment  which 
should  always  be  resorted  to  in  such  cases,  as 
there  is  danger  of  fracturing  the  callus,  by-the 
employment  of  irregular  force. 

This  man  is  now  following  his  usual  avoca- 
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tions,  with  the  limb  as  strong  as  it  was  before 
the  accident. 

I 

Mr.  Castledine^  a strong  healthy  butcher,  Case, 
aet.  53,  had  a transverse  fracture,  situated  in  the 
middle  third  of  the  humerus,  which  was  pro- 
duced by  a fall  from  a cart.  He  wore  the  split- 
deal  splints,  for  about  two  months,  and  after 
this,  my  stiff  elbow  apparatus  (not  the  angular 
apparatus  for  fractures  of  the  humerusj  as  I 
presume  was  intended)  very  badly  applied. 

About  four  months  after  the  accident,  he 
placed  himself  under  my  care,  in  consequence 
of  the  recommendation  of  Mr.  Green.  At  this 
time,  there  was  no  pain  produced  by  moving 
the  fractured  extremities  upon  one  another ; 
but  he  felt  slight  tenderness  when  the  part  was 
firmly  pressed  with  the  fingers.  The  state  of 
the  fracture  did  not  allow  of  extensive,  though 
very  evident  motion.  The  limb  was  perfectly 
useless.  I applied  the  angular  apparatus,  as 
for  non-union  of  the  humerus  of  this  descrip- 
tion. Two  days  after  the  application  of  the 
apparatus,  he  experienced  pain  in  the  fracture, 
of  the  rheumatic  kind,  which  was  rather  severe. 

On  the  seventh  day  after  the  application  of 
the  apparatus,  the  pain  and  tenderness  had 
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begun  to  subside,  and  had  left  him  altogether 
at  the  end  of  a fortnight.  The  bone  was  found 
firmly  united  at  the  end  of  three  weeks ^ when 
the  use  of  the  apparatus  was  discontinued,  and 
he  soon  recovered  the  natural  powers  of  the 
limb. 

John  Wright,  set.  29,  a strong  healthy  man, 
came  into  St.  Thomas’s  Hospital,  under  Mr. 
Green,  for  the  cure  of  an  ununited  fracture  of 
the  humerus.  The  fracture  had  existed  nearly 
four  months  ; it  was  transverse,  and  not  very 
loose.  The  common  splints  had  been  employed 
in  another  hospital,  but  without  any  benefit. 
On  his  admission  into  St.  Thomas’s  Hospital, 
my  apparatus  was  applied.  He  complained  of 
pain  in  the  fracture,  of  the  rheumatic  kind,  for 
the  first  five  days.  This  gradually  subsided, 
and  soon  left  him  altogether.  He  wore  the  ap- 
paratus five  weeks,  when  it  was  discontinued,  as 
consolidation  of  the  bone  had  taken  place. 

There  is  a case  detailed  in  the  Medical  and 
Physical  Journal  for  July,  1827,  in  which 
Mr.  Brodie  succeeded  in  bringing  about  con- 
solidation of  the  bone  by  the  influence  of  pres- 
sure and  rest.  The  man  was  twenty-four  years 
of  age,  and  fractured  his  leg  and  arm  at  the 
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same  time.  The  fracture  of  the  leg  united^  but 
no  union  could  be  produced  in  the  arm.  An 
attempt  had  been  made  to  unite  the  bone  by 
the  use  of  a seton,  which,  however,  only  pro- 
duced some  thickening  round  the  fracture. 
When  the  man  entered  St.  George’s  Hospital, 
about  four  months  after  the  seton  was  intro- 
duced, the  fractured  ends  appeared  to  be  united 
by  ligament,  which  allowed  of  considerable  mo- 
tion. At  the  time  the  treatment  by  pressure 
and  rest  was  adopted,  the  fracture  had  existed 
upwards  of  twelve  months.  By  this  plan  os- 
seous union  was  effected  in  three  months,  and 
the  man’s  arm  is  now  as  strong  and  useful  as 
the  other. 


Influence  of  local  Pressure  and  Rest  in  the 
Treatment  of  Fractures  of  long  standing  in 
the  Fore-arm, 

In  the  treatment  of  non-union  in  the  ulna 
and  radius,  exclusively  of  the  olecranon  and  of 
the  coronoid  process,  I have  not  hitherto  found 
it  necessary  to  employ  any  other  means  than 
the  convex  splints,  which  I invented  for  frac- 
tures of  these  bones  ; though  I am  disposed  to 
think  that,  in  some  cases,  additional  means 
might  be  required. 


) 


Treatment. 


Case. 


768 

A gentleman,  recommended  to  me  by  Mr. 
Green,  fell,  upwards  of  seven  months  before  I 
saw  him,  with  such  violence  as  to  produce  a 
compound  fracture  of  both  bones  of  the  fore- 
arm. The  wounds  were  small,  and  healed  by 
the  first  intention.  He  wore  the  common  split- 
deal  splints  for  a considerable  time,  and  after- 
wards a leather  case,  buckled  round  the  arm  ; 
but  no  union  took  place  from  the  employment 
of  these  means. 

When  he  came  to  consult  me,  the  two  bones 
were  nearly  approximated  ; and  an  obtuse  angle 
liad  formed,  projecting  backward  considerably, 
at  the  seat  of  fracture.  The  limb  was  very 
weak,  so  that  he  was  unable  to  do  any  thing 
with  it ; and  very  perceptible  motion  could  be 
felt  in  both  bones. 

I now  applied  my  convex  splints,  in  such  a 
manner  as  to  remove  the  deformity  as  much 
as  possible  ; and,  at  the  same  time,  to  keep  the 
fractured  surfaces  closely  applied  to  each  other. 
The  splints  were  taken  off  at  the  end  of  the 
seventh  week  ; and,  on  examining  the  limb,  I 
found,  that  it  had  assumed  nearly  its  natural 
appearance,  but  there  was  still  an  unnatural  ap- 
proximation of  the  ulna  and  radius.  , 
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The  radius  was  firmly  united^  but  I had  some 
doubt,  whether  the  union  of  the  ulna  was  quite 
so  firmly  joined  as  would  justify  me  in  removing 
all  mechanical  support,  though  he  was  now 
able  to  use  his  arm  freely ; I therefore  directed 
him  to  wear  a guard  for  a short  time,  to  protect 
the  bones  from  injury ; and  not  to  endanger 
the  union  which  had  taken  place  by  any  violent 
exertion. 

A female,  eet.  74,  applied  to  me  for  the  cure  Case, 
of  a disunited  fracture  of  the  radius,  of  about 
eight  months’  standing.  She  broke  both  bones 
of  the  fore-arm  by  a fall  down  stairs.  The  in- 
jury was  treated  by  short  splints,  in  the  usual 
way.  The  splints  were  worn  for  one  month. 
When  I saw  her  the  ulna  was  united,  and  the 
fractured  ends  of  the  radius  were  pressed  in 
close  against  the  ulna,  and  were  overlapping, 

N 

but  had  not  united  to  the  ulna  nor  to  one  an- 
other. The  arm  was  very  weak,  and  conti- 
nued getting  more  so  daily. 

When  she  came  under  my  care  I placed  the 
arm  in  splints,  in  such  a manner  as  to  press  the 
fractured  ends  together,  and  keep  them  at  rest. 

The  splints  produced  some  pain  and  tenderness 
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in  the  seat  of  fracture,  which  did  not  subside 
till  about  three  weeks  after  their  application. 

This  fracture  united  in  seven  weeks. 

The  Influence  of  Local  Pressure  and  Rest  in 
the  Treatment  of  Fractures  of  long  standing 
in  the  Femur, 

The  treatment  of  fractures  of  long  standing 
in  the  thigh-bone  must  be  modified  according 
to  the  situation  of  the  fracture. 

If  the  fracture  happens  to  be  in  the  upper- 
third  of  the  bone,  the  treatment  I resort  to  is 
very  similar  to  that  which  I have  recommended 
in  this  work  for  recent  fractures  of  this  part. 

Should  it  be  in  the  cervix,  the  only  difference 
I have  made  consists  in  drawing  the  pelvis- 
strap  closer  ; so  that  the  fractured  surfaces  may 
be  pressed  more  strongly  together  than  is  re- 
quisite in  the  management  of  recent  fractures 

in  this  situation. 

\ 

John  Lucette,  set.  44,  a labourer,  employed 
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in  one  of  His  Majesty’s  victualling  yards^  was 
admitted  into  St.  Thomas’s  Hospital^  having 
an  old  fracture  of  the  neck  of  the  thigh-bone, 
which  had  not  been  discovered  before  his  ad- 
mission. 

He  stated  that  he  fell  from  a height  of  about 
four  feet,  and  pitched  upon  the  ground,  so  as 
to  receive  the  principal  force  of  the  fall  upon 
the  left  trochanter  major.  When  he  was  lifted 
up,  he  was  able  to  bear  upon  the  limb,  but  not 
without  considerable  pain.  He  walked  a few 
steps  with  assistance,  but  the  pain  occasioned 
by  the  effort  obliged  him  to  desist  from  pro- 
ceeding further. 

Upon  examining  the  limb,  after  his  admis- 
sion into  the  hospital,  it  was  observed  that  the 
foot  was  not  everted^  but  maintained  its  natu- 
ral position.  The  limb  was  retracted  upwards 
of  an  inch,  but  could  be  readily  brought  down 
to  its  proper  length  by  gentle  extension.  As 
soon  as  the  extending  force  was  discontinued, 
the  limb  became  again  retracted  to  its  former 
situation.  He  had  pain  at  the  upper  and  inner 
part  of  the  thigh,  and  the  joint  was  tender  when 
pressed  upon.  He  had,  also,  some  pain  behind 
the  trochanter  major.  He  could  bend  the  limb, 
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and  rotate  it  inward  or  outward  ; but  not  with- 
out increasing  the  pain.  Crepitus  was  felt  by 
Mr.  Green,  several  other  gentlemen,  and  my- 
self, but  not  always  readily. 

He  was  placed  upon  my  fracture-bed,  on  the 
18th  of  January,  in  the  manner  I have  directed 
for  fractures  of  the  cervix  of  this  description, 
and  the  management  of  the  case,  by  the  kind- 
ness of  Mr.  Green,  was  confided  to  me. 

♦ 

Three  or  four  days  after  he  was  placed  upon 
the  bed,  he  had  an  increased  degree  of  pain  in 
the  groin,  accompanied  with  an  occasional  start ; 
which  was  sometimes  sufficient  to  wake  him. 
When  he  had  been  upon  the  fracture-bed  about 
a month,  a circumstance  happened  to  him,  in 
consequence  of  the  ignorance  of  the  nurse, 
which  could  scarcely  have  failed  to  disturb  the 
fractured  parts.  He  was  again  laid  properly 
upon  the  fracture-bed,  and  continued  upon  it 
altogether  eight  weeks.  At  the  end  of  this 
time,  all  pain  and  tenderness  had  subsided,  and 
the  limb  was  only  one-fourth  of  an  inch  shorter 
than  the  other.  He  was  now  removed  to  a 
common  bed  ; and,  in  the  course  of  a few  days, 
was  allowed  to  bear  upon  the  limb.  As  soon 
as  he  began  to  move  the  limb  freely,  the  j)ain 
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in  the  groin  returned  ; but  this  was  experienced 
especially  when  the  flexors  of  the  thigh  were 
' exerted.  It  was  difficult  to  say  what  was  the 
cause  of  this  pain,  as  the  length  of  the  limb 
continued  the  same  as  it  was  when  he  was  taken 
off  the  fracture-bed.  He  was  kept  in  the  hos- 
pital several  weeks  ; and,  during  this  time,  was 
cupped  twice  or  thrice,  in  the  vicinity  of  the 
joint,  with  some  relief.  He  improved  very 
slowly  in  his  walk  while  he  was  in  the  hospital ; 
and  as  the  limb  did  not  become  retracted,  and 
as  nothing  satisfactory  could  be  elicited  as  to 
the  cause  of  the  pain  in  the  groin,  he  was  dis- 
charged. 

This  man  went  from  the  hospital  into  the 
country,  and  I had  not  an  opportunity  of  seeing 
him  again  for  several  months.  He  then  walked 
with  a crutch  and  stick ; the  limb  had  become 
retracted  half  an  inch ; he  had  still  pain  in  the 
groin  when  he  bore  upon  the  limb,  and  the 
crepitus  of  fracture  could  again  be  felt. 

This  is  a case  of  great  importance.  From  its 
early  history,  which  I have  obtained  from  the 
gentleman  who  first  saw  the  man,  in  company 
with  two  other  surgeons,  I have  little  doubt 
that  it  was,  in  the  first  instance,  a case  of  frac- 
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ture  of  the  cervix  femoris,  unaccompanied  with 
any  considerable  laceration  of  the  surrounding 
parts.  In  a communication  with  which  this 
gentleman  has  favoured  me,  he  says,  I ex- 
amined the  limb  half  an  hour  after  the  accident. 
There  was  no  mark  of  injury,  neither  eversion 
nor  inversion  of  the  foot ; neither  lengthening 
nor  shortening  of  the  limb ; the  trochanter 
major  followed  the  movements  of  the  limb,  and 
not  the  least  feeling  or  sound  of  crepitation 
was  distinguished  in  the  various  movements  of 
flexion,  extension,  and  rotation.  He  complained 
loudly  of  pain  ; but  more  when  the  thigh  was 
bent  upon  the  body,  or  the  limb  extended,  than 
when  it  was  rotated.  There  was  not  the  slight- 
est discolouration  or  swelling  ; the  inner  ankles 
were  in  exact  apposition  ; the  man,  while  placed 
at  full  length  on  his  back,  was  able,  of  himself, 
to  draw  up  the  limb,  and  bend  it  to  a right 
angle  with  the  body.  He  even  stood  upon  the 
affected  limb,  and  swang  the  other  about  like  a 
pendulum.”  The  gentleman  to  whom  I am 
indebted  for  this  account,  and  who  had  several 
times  examined  the  limb,  wrote  to  me,  under 
the  idea  that  there  was  no  fracture.  He  says, 
what  more  was  wanting  to  come  to  the  con- 
clusion that  there  was  no  fracture  of  the  neck 
of  the  thigh-bone  ?”  So  strongly  was  he  con- 
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vinced  that  there  was  no  fracture/’  that  I 
doubt,  from  the  tenor  of  his  communications, 
whether  he  would  have  believed  that  a fracture 
had  been  discovered,  if  bony  consolidation  had 
taken  place  under  the  treatment  that  was 
adopted. 

The  early  symptoms  of  this  man’s  injury  were 
similar  to  those  which  I have  observed  in  others, 
who  had  fracture  of  the  neck  of  the  thigh-bone, 
where  no  laceration  of  consequence  had  occur- 
red ; and  if  he  had  been  placed  upon  the  frac- 
ture-bed before  the  limb  became  retracted  I 
see  no  reason  why  strong  union  should  not  have 
taken  place  in  his  bone,  as  well  as  in  Fitzgerald’s, 
whose  case  I have  related  in  a former  part  of 
this  volume  (see  page  221^  ; but  laceration  of 
the  surrounding  parts  having  been  produced, 
and  so  long  a period  suffered  to  elapse  before 
any  curative  measures  were  had  recourse  to,  the 
injury  became  one  far  more  difficult  to  cure ; 
and  the  man  is  now  a burthen  to  his  country, 
having  been,  I understand,  made  a pensioner 
for  life,  with  a wife  and  several  small  children, 
without  any  other  dependence  for  support. 

This  man’s  case  was  the  first,  which  might 
be  considered  a case  of  non-union  of  the  cervix 
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femoris,  that  I had  had  to  manage ; and^  con- 
sequently, experience  had  not  taught  me  how 
long  it  might  be  necessary  to  confine  a person 
so  circumstanced,  in  order  that  a union  might 
take  place  which,  if  not  bony,  might  be  suffi- 
ciently strong  for  the  restoration  of  the  natural 
power  and  the  free  motion  of, the  limb.  From 
the  circumstance  of  the  limb  remaining  of  the 
same  length,  for  several  weeks,  as  when  he  was 
removed  from  the  fracture-bed,  we  might  infer 
that  the  uniting  process  had  made  considerable 
progress,  notwithstancJing  the  parts  had  been 
once,  during  his  confinement,  in  all  probability, 
much  disturbed  ; and  if  he  had  continued  upon 
the  bed  another  month,  the  union  might  per- 
haps have  been  completed  ; or  rendered  strong 
enough  to  bear  the  weight  of  the  body  without 
yielding. 

I have  treated  another  case  of  non-union  of 
the  neck  of  the  thigh-bone,  in  a female,  which 
had  existed  about  nine  months,  in  the  same 
manner.  I think  it  probable  that  the  fracture 
was,  in  this  case,  external  to  the  orbicular  liga- 
ment ; but,  as  she  had  an  affection  of  the  chest, 
which  prevented  her  from  lying  upon  her  back 
so  long  as  I required,  that  degree  of  benefit 
which  I hoped  to  obtain  for  her  was  not  pro- 
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cured.  She  is  a woman  about  forty  years  of 
age^  and  still  continues  to  walk  with  crutches. 
This  woman  did  not  give  the  plan  a fair  trial,  it 
would  therefore  be  useless  to  relate  the  history 
of  the  case. 

When  the  fracture  is  a little  below  the  tro- 
chanter minor,  and  oblique,  the  splints  which 
are  placed  upon  the  thigh  must  be  made  to  act 
more  powerfully  upon  the  broken  ends  ; so  that 
their  fractured  surface's  may  be  pressed  together 
strongly  in  the  transverse  direction. 

If  the  fracture  be  transverse,  a power  should 
also  be  employed  in  addition  to  the  splints,  so 
as  to  force  the  fractured  ends  together,  in  a line 
with  the  long  axis  of  the  bone.  This  might  be 
either  a bag  of  shot,  placed  upon  the  knee,  or 
a padded  strap ; which  should  be  applied  so  as 
to  exert  its  influence  upon  the  knee  and  the 
pelvis.  I am  disposed,  however,  to  give  the 
bag  of  shot  the  preference,  as  it  may  be  used 
with  less  inconvenience  to  the  patient,  in  con- 
sequence of  its  pressure  being  more  equal  than 
when  a strap  is  employed. 

The  subject  of  the  following  case  was  a 
patient  of  Mr.  Wray’s,  Salisbury  Square. 
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Richard  Springfield^  ast.  39,  whose  health 
had  always  been  good,  slipped  as  he  was  com- 
ing down  stairs,  and  falling  backward,  fractured 
his  right  thigh,  immediately  below  the  trochan- 
ter minor.  He  was  carried  to  St.  Bartholomew’s 
Hospital,  where  he  was  placed  upon  one  of 
Mr.  Earle’s  beds,  upon  which  he  continued  for 
a month.  After  this  he  was  placed  upon  a com- 
mon bed,  and  was  removed  from  the  hospital, 
eleven  weeks  after  the  accident,  with  the  limb 
much  deformed,  and  the  fracture  still  disunited. 

1 found  the  fracture  slightly  oblique — the 
foot  was  everted,  and  a considerable  angle  was 
formed  by  the  two  fractured  ends,  which  pro- 
jected forward  and  overlapped.  He  felt  slight 
pain  in  the  injured  part,  when  the  limb  was 
roughly  handled  ; and  the  limb  was  weak  and 
useless. 

Sixteen  weeks  after  the  accident,  he  was 
placed  by  Mr.  Wray  and  myself  upon  one  of 
my  mattresses,  which  was  thrown  over  one  of 
Mr.  Earle’s  fracture  beds  ; which  I had  had 
modified,  so  as  to  suit  the  circumstances  of  the 
case.  This  was  done  in  order  to  save  expense ; 
as  one  of  Mr.  Earle’s  fracture-beds  had  been 
procured  before  I saw  the  patient.  As  he  had 
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had  a fracture  of  the  opposite  limb,  which  had 
united  with  shortening,  it  was  thought  advisa- 
ble not  to  elongate  the  thigh,  for  the  cure  of 
which  I was  consulted.  The  foot  was  placed 
upright,  and  the  whole  limb  being  fixed,  the 
fractured  ends  were  made  to  bear  strongly  upon 
one  another  by  the  operation  of  a bag  of  shot 
placed  upon  the  knee. 

Slight  pain  came  on  in  the  fracture  on  the 
fifth  day  after  the  commencement  of  this  treat- 
ment, and  slowly  increased  till  the  twelfth  day, 
when  it  was  rather  severe.  It  then  gradually 
decreased,  and  had  left  him  altogether  before 
the  twenty-fourth  day. 

The  limb  was  examined  at  the  end  of  the 
fourth  week,  and  the  bone  was  found  united  ; 
but  we  considered  it  advisable  to  let  him  remain 
upon  the  fracture-bed  another  fortnight.  At 
the  end  of  the  sixth  week  from  the  time  he  was 
placed  upon  the  fracture-bed,  he  was  removed 
from  it,  and  placed  upon  a common  bed.  He 
was  soon  after  allowed  to  bear  upon  the  limb, 
the  use  of  which  he  gradually  recovered.  The 
length  of  the  two  thighs  was  now  equal  ; but 
as  he  had  had  a fracture  of  the  left  femur,  we 
could  not  say  decidedly  whether  any  retraction 
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had  taken  place  in  the  right.  He  had,  also, 
had  a fracture  of  the  left  leg,  which  united,  with 
the  fractured  ends  overlapping,  so  that  he  now 
wears  a high-heeled  shoe  upon  the  left  foot, 
this  limb  being  shorter  than  the  other^ 

Oblique  fractures  of  long  standing  situated 
in  the  middle  and  lower  thirds  of  the  thigh, 
unite  under  the  operation  of  the  apparatus 
which  I invented  for  recent  simple  fractures 
of  the  middle  and  lower  thirds  of  the  femur, 
&c. 

If  the  fracture  happens  to  be  transverse,  a 
strap  carried  from  the  pelvis  to  the  knee  will 
be  sometimes  required  in  addition  ; in  order  to 
keep  up  a proper  degree  of  pressure  in  a line 
with  the  bone.  The  apparatus  is  applied  in 
the  manner  which  I have  directed  for  recent 
simple  fractures  in  the  same  situations.  The 
straps,  however,  are  kept  tighter  than  is  neces- 
sary in  recent  cases. 

Nov.  14th,  1825,  Sir  Richard  S — , Bart. 

was  thrown  from  his  horse,  which,  rolling  over 
the  thigh,  fractured  the  bone  near  the  middle. 
The  fracture  extended  obliquely  downward  and 
outward.  He  was  removed  to  his  residence. 
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which  was  about  four  miles  from  the  place 
where  the  aecident  occurred ; and  the  limb 
was  laid  upon  the  side,  and  the  fracture  treated 
according  to  the  plan  recommended  by  the  late 
Mr.  Pott.  The  limb  was  thus  confined  for  six 
weeks  ; and,  at  the  end  of  this  time,  when  it 
was  examined,  the  fractured  ends  were  over- 
lapping, but  appeared  to  be  united. 

About  ten  weeks  after  the  first  aceident, 
the  union  gave  way,  under  the  action  of  the 
muscles  ; and,  on  this  occasion,  the  limb  was 
placed  in  the  bent  position,  half  way  between 
the  side  and  heel,  and  confined  by  means  of 
splints,  extending  from  the  pelvis  to  the  knee, 
in  the  usual  way.  It  was  kept  in  this  position 
for  nine  weeks,  but  the  bone  did  not  unite  by 
the  interposition  of  callus.  After  this  it  was 
attempted,  under  the  direction  of  Sir  Astley 
Cooper,  to  excite  a new  action  in  the  part  by 
pressing  the  broken  portions  together,  by  means 
of  a strong  leather  case  ; according  to  the  plan 
recommended  by  Dr.  Inglis.  During  this  treat- 
ment, the  ends  of  the  bone  were  sufi'ered  to  rub 
upon  one  another  ; as  Sir  R.  was  suffered  to  ex- 
ercise himself  with  the  assistance  of  crutches, 
though  he  was  not  allowed  to  bear  upon  the 
limb.  This  plan  occasioned  great  pain  and 


tenderness  in  the  fracture,  but  it  had  not  the 
effect  of  producing  consolidation  of  the  bone. 


Sixty-six  weeks  after  the  second  accident. 
Sir  R.  applied  to  me,  and  upon  examining  the 
limb,  I found  that  the  fracture  was  situated 
about  the  middle  of  the  bone,  and  extended 
in  a direction  downward  and  outward  ; and 
that  the  fractured  ends  were  overlapping  rather 
more  than  two  inches  and  a half.  The  sur- 
faces of  the  bone  which  were  lying  the  nearest 
together,  were  united  by  a soft  substance  which 
did  not  allow  of  any  great  extent  of  motion. 
He  had  lost  all  pain  in  the  part,  and  was  able 
to  bear,  and  even  walk  upon  the  limb  ; though 
the  thigh  could  be  easily  bent  so  as  to  produce 
an  angle  at  the  seat  of  fracture,  projecting  in 
any  direction  ; and  Sir  R.  observed  that  the 
fracture  was  getting  looser  daily. 

At  the  time  this  gentleman  called  upon  me, 
he  was  under  the  care  of  Mr.  Brodie,  who, 
however,  had  seen  him  only  a few  times.  I 
had  an  interview  with  Mr.  Brodie,  and  we  de- 
termined to  employ  the  apparatus  which  I had 
invented,  for  the  treatment  of  simple  fractures 
of  the  middle  and  lower  thirds  of  the  thigh- 
bone, fractures  of  the  leg,  and  other  purj)oses. 
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On  the  30th  of  April,  1827,  I applied  this 
apparatus,  in  the  presence  of  Mr.  Brodie,  Mr. 
Copeland,  and  others. 

The  apparatus  produced  a slight  pain  in  the 
fracture  about  the  third  day,  which  came  on  oc- 
casionally, and  was  at  its  height  about  the  sixth 
day  ; but,  even  at  this  time,  the  pain  was  neither 
severe  nor  constant. 

Sir  R.  was  confined  in  the  horizontal  posi- 
tion ; but,  in  the  course  of  a few  days  after  the 
application  of  the  apparatus,  he  was  allowed  to 
turn  his  limb  from  the  heel  to  the  side,  and  vice 
versd^  at  pleasure.  This  liberty  rendered  the 
confinement  less  irksome  than  he  would  other- 
wise probably  have  experienced  it. 

At  the  end  of  the  sixth  week,  Mr.  Brodie, 
Mr.  Copeland,  and  myself,  examined  the  limb 
as  far  as  we  considered  it  prudent,  at  this  time, 
and  were  of  opinioji  that  it  was  going  on  well ; 
in  faet,  it  was  now  so  far  recovered,  that  we 
could  not  discover  any  motion  in  the  situation  of 
the  fracture.  The  limb  was  again  confined  as 
before ; and  we  determined  to  let  it  remain  in 
the  apparatus  for  four  weeks  longer,  in  order 
that  the  union  might  become  strong.  At  the 
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expiration  of  this  time,  making  ten  weeks  from 
the  period  when  it  was  first  applied,  the  appa- 
ratus was  removed  ; and  we  had  the  happiness 
to  find  that  the  bone  was  united  firmly,  and 
the  limb  upwards  of  three-fourths  of  an  inch 
longer  than  it  was  when  this  treatment  was 
commenced. 

The  natural  powers  of  the  limb  were  soon 
restored,  and  he  is  now  able  to  follow  his  hounds 
with  as  much  ease  as  any  of  his  friends. 

The  result  of  this  case  could  not  fail  to  excite 
great  pleasure  in  the  minds  of  all  those  to  whom 
Sir  Richard  is  personally  known. 

It  might  be  asked,  why  we  did  not  endeavour 
to  extend  the  limb,  so  as  to  make  its  length 
equal  to  that  of  the  other,  before  we  attempted 
to  produce  union  by  the  interposition  of  bone. 
Mr.  Brodie,  Mr.  Copeland,  and  myself,  had 
some  conversation  upon  this  subject,  and  came 
to  the  conclusion,  that  it  would  not  be  advisable 
to  extend  it  much  ; for  we  considered  that,  as 
the  ligamentous  union  was  strong,  and  not  loose, 
we  should  not  be  able  to  bring  down  the  limb 
to  its  natural  length  ; and  if  we  failed  to  do  so, 
it  appeared  to  us  that  we  should  lose  strength 
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ot  union,  in  proportion  as  we  might  gain  in  the 
length  of  the  limb.  We,  therefore,  determined 
to  apply  the  apparatus,  so  as  to  bring  the  limb 
as  nearly  to  its  proper  form  as  circumstances 
would  admit;  and,  at  all  events,  if  possible,  to 
produce  consolidation  of  the  fractured  ends, 
without  endeavouring  to  obtain  any  greater 
degree  of  elongation  than  the  then  state  of  the 
soft  union  would  allow. 

I 

A gentleman  in  the  City,  aged  55,  whom  I 
attended,  with  Mr.  Dendy,  of  Stamford  Street, 
in  getting  from  a stage-coach,  fell,  and  broke 
his  thigh  at  the  lower  part  of  the  middle  third. 
He  was  conveyed  to  an  hotel,  and  treated  with 
the  common  short  splints  in  the  usual  way ; 
but  no  union  of  the  fracture  took  place  w'hile 
they  were  employed. 

I saw  this  gentleman,  for  the  first  time,  about 
eleven  weeks  after  the  accident,  in  company  with 
Mr.  Dendy.  The  fracture  extended  through 
the  bone  in  a direction  downward  and  inward, 
and  the  fractured  extremities  were  connected 
only  by  loose  adhesions. 

The  limb  was  much  deformed,  there  being 
an  angle  in  the  thigh,  at  the  seat  of  fracture, 
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projecting  greatly  to  the  outer  side,  while  the 
foot  was  twisted  inwards.  He  was  unable  to 
raise  the  limb — in  short,  it  was  perfectly  use- 
less. 

The  apparatus  was  applied,  but  not  with  that 
nicety  which  it  admits  of  under  ordinary  cir- 
cumstances, as  the  gentleman  had  an  anchy- 
losis of  the  knee-joint,  the  result  of  a disease 
with  which  he  was  afflicted  at  an  early  part  of 
his  life  ; and  he  had,  also,  a sore  in  the  integu- 
ments, on  the  side  of  the  inner  condyle,  appa- 
rently produced  by  the  pressure  of  the  splints 
which  he  had  been  wearing.  In  consequence 
of  this  sore,  the  pressure  necessary  to  bring  the 
upper  and  lower  portions  of  the  bone  into  their 
natural  line  could  not  be  so  effectually  exerted. 
However,  much  was  done  in  the  accomplish- 
ment of  this  desirable  object. 

On  the  removal  of  the  apparatus,  two  months 
after  it  was  first  applied,  I found  the  bone  was 
united,  with  the  foot  in  its  proper  position,  and 
the  thigh-bone  only  slightly  curved  to  the  outer 
side. 

This  gentleman,  possessing  an  irritable  con- 
stitution,, was  very  restless  during  the  cure,  which 
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probably  delayed  the  accomplishment  of  the 
union  many  days. 

It  might  be  observed  that,  previous  to  the 
accident,  the  injured  limb  was  shorter  than  the 
other,  the  thigh-bone  was  curved  outward,  and 
the  foot  everted  ; so  that  he  walked  with  the 
inner  side  of  the  foot  turned  forwards  ; though 
he  now  walks  with  the  foot  in  its  proper  posi- 
tion, and  the  thigh-bone  is  less  deformed  than 
it  was  previous  to  the  accident. 

March  I6th,  1823. — Richard  Holdway,  aged 
twenty-nine,  was  admitted  into  St.  Thomas’s 
Hospital,  under  Mr.  Travers,  having  a trans- 
verse fracture  of  the  thigh,  which  extended 
through  the  bone  a little  above  the  condyles. 
The  third  day  after  his  admission,  he  was  at- 
tacked with  cholera  morbus,  which  continued 

f 

for  a week,  and  reduced  him  so  much,  that  he 
was  not  able  to  assist  himself  in  the  least,  when 
he  wanted  to  be  placed  upon  the  bed-pan. 

On  the  22d,  Mr.  Travers,  with  his  usual 
politeness,  offered  me  the  superintendence  of 
the  treatment  of  the  fracture.  The  short  splints, 
which  had  been  applied,  were  now  taken  off, 
and  there  was  no  swelling  nor  any  appearance 
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of  inflammation  in  the  limb.  Assisted  by  his 
then  apprentice,  Mr.  Macmerdo,  I applied  my 
apparatus  for  fractures,  &c.  of  the  lower  extre- 
mities, in  the  manner  I have  directed  that  it 
should  be  used  in  such  cases ; and  requested- 
him  to  have  his  bed  made  every  two  or  three 
days,  and  to  have  the  limb  moved  passively 
as  often  as  he  wished.  This  mode  of  treatment 
was  followed  for  two  months,  but  without  any 
appearance  of  union. 

May  22. — The  apparatus  was  now  applied 
so  as  to  press  the  broken  extremities  of  the 
bone  closely  together  ; but  the  pressure  kept 
up  was  but  slight ; and,  in  order  to  ascertain 
whether  the  motion,  which  was,  from  time  to 
time,  given  to  the  limb,  had  any  effect  in  pre- 
venting the  union,  I directed  the  man  to  remain 
quietly  in  bed  in  one  position,  and  ordered  him 
not  to  have  his  bed  made  above  once  in  three 
weeks.  This  plan  was  persevered  in  till  the 
23d  of  July,  making  a period  of  four  months 
from  the  time  the  apparatus  was  first  applied ; 
but  neither  was  there  at  this  time  any  appear- 
ance of  ossific  inflammation  having  been  set  up. 

An  additional  apparatus  was  now  employed, 
in  order  to  press  the  broken  ends  of  the  bone 
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strongly  together.  He  soon  felt  pain  in  the 
fracture  after  this,  which  he  compared  to  the 
pains  of  rheumatism.  This  pain  was  greater 
sometimes  than  others,  but  was  never  severe. 

On  the  28th  of  August,  the  fracture  was  again 
examined  by  Mr.  Travers  and  myself,  and  it  was 
at  this  time  found  much  firmer.  The  apparatus, 
being  old,  had  now  got  out  of  order,  and,  in 
consequence  of  some  delay,  it  was  not  re-applied 
till  the  11th  of  September ; but,  in  the  mean 
time,  great  care  was  taken  to  keep  the  limb 
quiet.  October  14th,  the  apparatus  was  re- 
moved, and  the  bone  was  found  united. 

In  this  case  we  see  the  effect  which  a debili-  Remarks, 
tating  disease  has  in  retarding  the  union  of  a 
fracture  ; and  that  when  the  action,  which  ap- 
pears to  be  necessary  to  the  production  of  cal- 
lus, is  once  so  entirely  subdued  as  in  this  in- 
stance, it  does  not  readily  become  re-established. 
Though  I had  previously  treated  three  cases  in 
the  same  way  with  the  happiest  results,  I had 
some  doubt  whether,  in  consequence  of  inatten- 
tion, the  motion  which  was,  from  time  to  time, 
given  to  the  limb,  during  the  first  two  months, 
was  at  all  influential  in  preventing  the  union ; 
but  this  doubt  was  removed  by  the  subsequent 
treatment,  in  which^  notwithstanding  the  limb 
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was  kept  quiet  in  one  position  for  two  months^ 
no  ossific  action  was  set  up  till  the  strong  pres- 
sure was  applied.  It  appears  to  me,  therefore, 
that  the  want  of  union  in  this  case  may  he 
fairly  attributed  to  the  effects  of  the  disordered 
and  debilitated  state  of  the  system,  from  which 
he  recovered  but  slowly ; and  that  the  action 
necessary  to  the  production  of  callus  was  brought 
about  by  keeping  the  fractured  surfaces  strongly 
pressed  together,  as  in  the  preceding  case. 
Strong  pressure  was  applied  for  sixty-nine  days, 
and  the  man  recovered  without  the  least  defor- 
mity in  the  limb. 


The  Influence  of  Local  Pressure  and  Rest  in 
the  Management  of  Fractures  of  long  stand- 
ing in  the  Leg. 

I employ,  in  the  treatment  of  these  cases,  the 
apparatus  which  I invented  for  simple  fractures 
of  the  leg,  &c.  This  is  a simplification  of  the 
apparatus  which  I have  recommended  for  sim- 
ple fractures  of  the  leg,  &c.  (See  page  418.^ 

If  the  fracture  be  oblique,  the  only  difference 
in  the  application,  from  the  mode  in  Which  the 
apparatus  is  employed  in  recent  simple  frac- 
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tures^  consists  in  forcing  the  fractured  ends 
more  strongly  together  in  a line  with  the  trans- 
verse diameter  of  the  bone^  and  in  keeping  the 
foot-board  so  that  it  might  not  produce  short- 
ening of  the  limb. 

When  the  fracture  is  transverse^  the  foot-  Transverse, 
board  should  be  placed  upon  the  leg-piece^  so 
that  the  distance  between  it  and  the  knee  of  the 
apparatus  should  be  rather  less  than  the  dis- 
tance between  the  sole  of  the  foot  and  the  ham, 
when  the  foot  is  brought  to  form  a right  angle 
with  the  leg.  By  this  arrangement,  it  will  be 
seen  that,  when  the  limb  is  placed  upon  the 
apparatus,  and  the  foot-board  brought  up  so  as 
to  form  a right  angle  with  the  leg-piece,  the 
back  of  the  thigh,  at  the  ham,  will  not  be  quite 
in  contact  with  the  pad  covering  the  thigh-part 
of  the  apparatus.  The  limb  being  firmly  fixed 
in  the  apparatus,  with  the  foot  and  leg  placed 
so  as  to  form  a right  angle,  and  the  thigh  as  I 
have  stated,  the  surgeon  has  it  in  his  power  to 
force  the  fractured  ends  together  very  strongly, 
by  means  of  the  strap  which  passes  round  the 
thigh,  over  the  apparatus,  close  against  the 
knee ; the  foot  bearing,  at  the  same  time,  upon 
the  foot-board,  so  that  the  lower  portion  of  the 
fractured  bone  cannot  recede  at  all  from  the 
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pressure  made  upon  it  by  the  upper.  In  these 
cases  the  inside  of  the  wooden  sole  of  the  shoe 
should  be  padded. 

I think  fractures  of  long  standing  in  the  leg 
are  more  easily  united  than  those  which  occur 
in  any  other  situation. 

A lady  received  a blow  from  the  heel  of  a 
horse,  as  she  was  on  horseback,  on  the  lower 
part  of  her  stirrup-leg.  The  force  fractured  the 
fibula,  about  two  inches  and  a half  above  its 
lower  extremity,  and  the  tibia  an  inch  and  half 

above  the  point  of  the  inner  malleolus.  She 
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applied  to  her  surgeon  in  the  country,  who 
placed  her  in  the  horizontal  position,  employed 
short  splints,  and  did  every  thing  he  thought 
advisable.  Eight  weeks  after  the  accident, 
finding  she  had  no  power  over  the  limb,  she 
came  to  town  to  consult  Sir  Astley  Cooper,  and, 
by  h is  recommendation,  requested  my  attend- 
ance. The  fibula  was,  at  this  time,  united  close 
to  the  side  of  the  tibia,  and  the  leg  deformed 
in  consequence  ; but  distinct  crepitus  and  pre- 
ternatural motion  were  still  observable  in  the 
fractured  part  of  the  tibia. , 

The  machine  was  applied  ; and,  in  five  weeks 
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and  three  days,  the  tibia,  also,  was  found  firmly 
united. 

During  the  cure,  the  lady  walked  about  with 
the  assistance  of  crutches,  carrying  the  limb  in 
a sling  ; received  company  ; or  took  an  airing 
in  her  carriage  at  pleasure. 

As  Mr.  Wallack,  the  actor,  was  travelling  Case, 
from  New  York  to  Philadelphia,  the  coach  was 
upset,  and  he  was  thrown  from  the  coach-box 
into  the  road.  The  body  of  the  coach,  carrying 
a heavy  load,  fell  upon  his  leg,  and  produced  a 
fracture  of  both  bones,  through  the  upper  and 
middle  thirds.  The  upper  fracture  was  simple, 
the  lower  compound.  The  compound  fracture 
was  not  attended  with  mueh  laceration  of  the 
integuments.  There  were  two  wounds  which 
led  to  the  fractured  ends  of  the  tibia,  each  of 
which  was  about  half  an  inch  long.  Splints 
were  applied  to  the  limb,  and  he  was  conveyed 
to  Brunswick,  New  Jersey,  a distance  of  about 
fifteen  miles,  where  he  was  put  in  bed,  and 
the  limb  placed  upon  the  outer  side.  The  ten- 
sion that  came  on  in  the  limb  was  great ; but 
the  constitutional  symptoms  which  accompa- 
nied it,  were  not  severe. 
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In  a little  more  than  seven  weeks  after  the 
accident,  it  was  considered  that  the  bones  were 
consolidated  ; but  neither  of  the  wounds  was 
yet  healed.  In  the  course  of  another  week,  it 
was  discovered  that  the  lower  fracture  of  the 
tibia  was  not  united.  A scale  of  bone,  about  an 
ineh  long,  and  half  an  inch  wide,  was  now  taken 
away,  and  he  was  again  confined  to  bed,  with 
the  limb  lying,  between  splints,  upon  the  side. 

After  the  dead  bone  was  extracted,  the  wounds 
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healed  readily,  and  then  various  means  were 
resorted  to,  under  the  direction  of  some  of  the 
most  eminent  surgeons  in  America,  with  a view 
to  bring  about  union  of  the  bone.  Among  these 
were  friction  and  tight  bandaging,  accompanied 
with  confinement  in  the  horizontal  position. 
After  these  means  had  been  tried  without  be- 
nefit, he  had  splints  applied  very  tightly  upon 
the  limb,  and  he  was  directed  to  leave  his  bed, 
and  move  about  wdth  the  assistance  of  crutches ; 
but  this  mode  of  treatment  was  equally  unsuc- 
cessful, and-^he  states  that,  while  he  was  trying 
it,  he  frequently  felt  the  broken  ends  of  the 
bone  grate  upon  each  other. 

Finding  all  the  efforts  that  had  been  made  to 
produce  union  of  the  bone  were  unattended  with 
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any  beneficial  result,  he  came  to  London  for 
further  surgical  assistance,  and  I saw  him  shortly 
after  his  arrival,  which  was  upwards  of  seven 
months  after  the  accident,  in  company  with  Sir 
Astley  Cooper  and  Mr.  Triple. 

He  could,  at  this  time,  suffer  the  foot  to  rest 
upon  the  floor,  so  as  to  support  the  superincum- 
bent weight  of  the  thigh  which  was  thrown 
upon  it  as  he  sat  in  a chair  ; but  no  additional 
weight  could  be  borne.  The  only  fracture  which 
remained  disunited,  was  that  which  extended 
through  the  middle  third  of  the  tibia.  This 
was  oblique.  Motion  and  crepitus  were  easily 
produced  in  the  fracture.  The  foot  was  ex- 
tended, the  ancle  fixed,  and  the  limb  was  weak 
and  useless. 

I applied  my  apparatus  for  fractures,  &c.  of 
the  lower  extremities,  in  such  a manner  as  to 
press  the  fractured  surfaces  closely  together ; 
and  directed  him  to  take  an  airing  every  day 
with  the  assistance  of  his  crutches,  or  in  his  gig. 
Severe  rheumatic  pain  came  on  in  the  fracture 
the  following  night,  but  subsided  altogether  in 
a few  days.  This  mode  of  treatment  was  per- 
severed in  for  forty  days ; and,  at  the  end  of 
this  period,  the  bone  was  found  united.  He 
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states  that,  from  the  moment  the  apparatus  was 
first  applied,  he  never  felt  the  least  motion  in 
the  situation  of  the  fracture. 

Mr.  Wallack  enjoys  good  health,  and  possesses 
an  excellent  constitution.  He  has  seldom  suf- 
fered from  illness,  and  whenever  he  has  received 
a flesh  wound,  it  has  speedily  healed. 

John  Ballard,  aged  twenty-three,  was  ad- 
mitted into  St.  Thomas’s  Hospital,  under  Mr. 
Green,  having  an  old  transverse  fracture  of  the 
tibia,  extending  through  the  middle  third  of 
the  bone.  He  had  no  swelling  in  the  limb,  nor 
pain  in  the  fracture.  Motion  between  the  frac- 
tured surfaces  was  easily  produced,  and  was  very 
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evident  when  the  limb  was  examined.  When- 
ever he  moved  the  limb,  he  felt  motion  between 
the  fractured  surfaces  very  distinctly  ; but  it 
gave  him  no  pain.  He  could  bear  the  foot  to 
rest  upon  the  floor  as  he  sat,  but  could  not  suffer 
any  weight  to  be  placed  upon  the  knee.  The 
limb  was  weak  and  useless. 

He  states,  that  the  accident  which  occa- 
sioned the  fracture,  happened  on  the  24th  of 
August,  1822.  He  was  letting  down  a cask  of 
lead  into  a cellar ; and,  as  he  was  standing  on 
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the  ladder,  the  cask  overpowered  him  and  fell. 
When  the  cask  had  fallen  about  three  feet,  the 
keen  edge  of  the  end  pitched  upon  the  ladder 
and  upon  his  leg,  snapped  the  ladder,  and,  as  I 
am  informed  by  tbe  surgeon  who  first  saw  him, 
produced  a simple  fracture  of  both  bones  of  the 
leg.  He  was  conveyed  in  a coach,  about  a 
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mile,  to  one  of  our  hospitals,  where  he  was  put 
in  bed,  and  his  leg  was  laid  upon  the  outer  side 
on  a pillow.  An  evaporating  lotion  was  applied 
to  the  limb,  which  soon  became  very  much 
swelled  and  very  painful.  Six  days  after,  the 
tension  was  considered  to  be  sufficiently  reduced 
to  allow  of  the  application  of  the  common  splints. 
He  was  kept  in  bed  three  weeks  after  the  ap- 
plication of  the  splints,  with  the  limb  lying  upon 
the  heel.  At  the  end  of  this  time,  he  was  suf- 
fered to  leave  his  hed ; as  his  surgeon  con- 
ceived, that  the  common  splhits  were  sufficient 
to  prevent  motion  from  taking  place  in  the 
fracture.  He  moved  about  with  the  assistance 
of  crutches,  wearing  the  splints,  and  carrying 
the  limb  in  a sling.  At  the  end  of  the  fifth 
week,  it  was  discovered  that  the  fracture  was 
not  united,  and  that  the  leg  was  much  de- 
formed. A bandage  was  now  applied  tightly, 
round  the  leg  ; over  this,  splints  of  split  deal,  so 
as  to  incase  the  leg  ; and  over  the  splints  of  split 
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deal,  a pair  of  common  leg  splints.  He  was  now 
confined  to  bed  again  for  three  weeks,  with  the 
limb  lying  upon  the  side.  At  the  end  of  the 
three  weeks  he  was  again  allowed  to  get  up 
and  move  about  as  before  ; with  the  limb  con- 
fined by  the  splints,  as  last  applied.  He  conti- 
nued this  plan  for  three  weeks,  making  eleven 
from  the  time  of  the  accident.  At  the  expira- 
tion of  this  time,  the  splints  were  taken  off,  and 
it  was  found  that  the  tibia  was  still  disunited. 
He  was  confined  to  bed  a third  time,  and  had  a 
stimulating  liniment  rubbed  upon  the  leg  every 
day,  the  limb  lying  upon  the  side,  without 
splints.  This  plan  was  continued  till  his  ad- 
mission into  St.  Thomas’s  Hospital,  but  without 
any  beneficial  effect. 

Upwards  of  fifteen  weeks  after  the  accident, 
and  two  or  three  days  after  he  was  admitted 
into  St.  Thomas’s  Hospital,  Mr.  Green  politely 
offered  me  the  superintendency  of  the  treatment. 
The  apparatus  was  applied  so  as  to  press  the 
broken  ends  of  the  bone  firmly  together.  He 
' was  furnished  with  a sling,  and  directed  to 
walk  about  every  day  as  much  as  he  pleased. 
At  the  expiration  of  thwty-three  days^  during 
which,  he  occasionally  felt  rheumatic  pains  in 
the  fracture,  which,  however,  were  never  severe. 
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the  apparatus  was  taken  ofF^  and  the  bone  was 
found  united. 

He  informed  me,  that  he  never  felt  any  sen- 
sation of  motion  in  the  fracture  after  the  appa- 
ratus was  first  adjusted,  though  he  had  noticed 
that  it  frequently  took  place  while  he  was  wear- 
ing the  common  splints,  notwithstanding  they 
were  applied  so  tight  as  to  give  him  great  pain. 

Ballard  was  a strong  man,  possessing  a vi- 
gorous constitution.  He  may  be  said  to  have 
always  enjoyed  good  health,  and  he  states,  that 
whenever  he  received  a flesh  wound,  it  healed 
rapidly. 

This  man  was  admitted  into  the  hospital  to 
which  I have  alluded,  about  the  same  time  with 
another,  55  years  of  age,  who  had,  also,  a frac- 
ture of  both  bones  of  the  leg  equally  severe. 
The  latter  was  placed  under  my  care,  and  was 
up  on  the  third  day  after  the  accident.  He 
continued  to  leave  his  bed  daily,  and  to  walk 
about  the  ward,  with  the  assistance  of  crutches, 
till  the  24th  day,  when  the  apparatus  was  taken 
off,  as  the  bones  had  united.  At  the  end  of  the 
fifth  week  he  was  able  to  walk  the  ward  without 
crutch  or  stick.  This  man’s  case  forms  a strong 
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Case. 


contrast  to  Ballard's,  who  was  kept  in  bed  till 
the  end  of  the  third  week.  It  shows  the 
rapidity  with  which  union  takes  place  under  the 
use  of  my  apparatus,  when  a patient  is  allowed 
to  be  up.  Ballard’s  case  is  a lesson  for  surgeons 
who  fancy  that  a patient,  with  fracture  of  both 
bones  of  the  leg,  might  be  permitted  to  leave 
his  bed  with  impunity  before  the  fracture  is 
united,  when  the  limb  is  supported  only  by 
the  splints  which  are  commonly  employed.  If 
Ballard  had  been  treated  in  the  same  way  as 
the  other  man,  I have  no  doubt  that  the  bones 
would  have  united  by  the  intervention  of  callus, 
within  three  weeks,  during  which  he  w^as  con- 
fined to  bed,  under  the  treatment  adopted, 
without  its  accomplishment. 

J.  Van  W , Esq.  aged  twenty-eight,  in 

endeavouring  to  quell  the  Negroes  in  Demerara, 
on  the  18th  August,  1823,  was  wounded  by 
a musket-shot,  which  passed  through  the  leg, 
about  six  inches  below  the  knee,  and  produced 
a fracture  of  both  bones.  He  was  carried 
home,  and  when  the  limb  was  examined,  it  was 
found  that  the  tibia  projected  about  an  inch. 
The  surgeon,  not  being  able  to  reduce  the  bone 
into  its  proper  situation,  sawed  off  the  project- 
ing portion.  He  was  then  placed  in  bed,  with 
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the  limb  lying  upon  the  outer  side,  and  such 
means  were  resorted  to  as  were  thought  ad- 
visable to  preserve  the  leg ; and  he  states,  he 
was  attended  with  the  utmost  care/’ 

High  inflammation  came  on,  and  was  fol- 
lowed by  profuse  suppuration.  He  remained 
in  bed,  in  this  position,  three  months  and  nine 
days,  without  once  being  permitted  to  have 
it  made,  for  fear  of  disturbing  the  fracture. 
During  this  time,  the  discharge  continued  very 
great,  and  he  became  much  reduced. 

In  December,  he  had  so  far  recovered,  as  to 
suffer  himself  to  be  wheeled  about  the  room  on 
a sofa.  At  the  latter  part  of  January,  1824, 
he  began  to  use  crutehes  ; and  in  the  middle  of 
February,  he  went  out  in  a gig.  Some  bits  of 
bone  were  taken  away  during  his  confinement, 
and  the  wounds  were  healed.  After  the  lapse 
of  seven  months,  finding  the  limb  entirely  use- 
less, he  resolved  to  embark  for  England. 

About  thirty-eight  weeks  after  the  accident, 
he  arrived  in  London,  and,  on  the  6th  of  May, 
called  on  me,  from  the  recommendation  of  Sir 
Astley  Cooper,  who  had  informed  him  that  the 
bone  was  not  united.  I examined  the  leg,  and 
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found  a loose  fracture  of  the  tibia,  extending  ob- 
liquely downward  and  backward,  accompanied 
with  riding  of  the  fractured  ends.  The  fibula 
was  united,  and  the  part  which  had  been  frac- 
tured was  surrounded  with  a large  quantity  of 
callus.  Whenever  he  moved  the  leg,  he  felt 
motion  in  the  fracture.  The  limb  was  very 
weak.  He  could  suffer  it  to  rest  upon  the 
floor,  as  he  sat  in  a chair,  but  any  additional 
weight  thrown  upon  the  leg  gave  him  pain  in 
the  fracture. 

May  9th.  I applied  the  apparatus  first,  in 
such  a manner  as  to  bring  the  broken  ends  of 
the  bone  as  nearly  as  possible  into  their  proper 
situation ; and  having  done  this,  as  far  as  the 
state  of  the  parts  would  allow,  I regulated  it, 
as  in  the  other  cases,  so  as  to  press  them  closely 
together,  and  to  prevent  any  motion  from 
taking  place  between  the  fractured  surfaces. 
He  was  furnished  with  a sling,  and  desired  to 
go  about  with  the  assistance  of  crutches,  or  in 
any  easy  spring  vehicle,  as  much  as  he  pleased, 
taking  care  not  to  exert  the  muscles  of  the 
limb. 

He  soon  found  considerable  pain  in  the  frac- 
ture, which  subsided  in  a few  days ; and,  hav- 
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ing  never  been  in  London  before,  he  now  took 
every  advantage  of  the  liberty  I gave  him  ; but 
he  states  that  he  never  felt  the  least  motion  in 
the  fracture  after  the  apparatus  was  applied. 
At  the  expiration  of  thirty -three  days,  I re- 
moved the  apparatus,  and  found  the  bone  was 
firmly  united.  On  the  25th  of  June,  he  was 
able  to  walk  about  the  house,  with  the  assis- 
tance of  a cane  only,  without  experiencing 
the  least  sensation  of  weakness  or  pain  in  the 
fracture. 

Before  he  left  England,  which  was  in  about 
seven  weeks  after  I first  saw  him,  inflammation 
was  set  up  in  the  soft  parts,  a little  distance 
from  the  part  of  the  bone  that  had  been  frac- 
tured, which  led  me  to  suspect,  that  some  spi- 
culiE  of  bone  were  lodged  in  that  situation. 
This,  I was  induced  to  believe,  might  be  the 
case,  though  they  had  not  been  previously  pro- 
ductive of  any  mischief  which  led  to  a suspi- 
cion of  their  existence.  He  walked  about  con- 
siderably— sometimes  the  distance  of  a mile. 
This,  I conceived,  might  cause  them  to  irritate 
and  produce  inflammation  ; which,  it  was  to  be 
expected,  would  run  on  to  suppuration,  prepara- 
tory to  their  discharge.  In  a letter  which  he 
favoured  me  with,  from  France,  dated  2d  Au- 
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gust,  he  states  that  these  have  since  come 
away. 

This  gentleman’s  health  has  always  been  such 
as  we  see  in  persons  who  possess  strong  consti- 
tutions ; and  he  is  certainly  one  of  the  most 
healthy-looking  men  I ever  saw. 

As  my  patients  with  non-union  in  the  leg 
were  permitted  to  be  about,  it  may  occur  to 
some  of  my  readers,  that  friction  was  produced 
between  the  broken  extremities  of  the  bone, 
and  that  ossific  inflammation  was  set  up,  in  the 
same  manner  as  when  a patient,  with  short 
splints  tightly  bound  round  the  leg,  is  ordered 
to  bear  upon  the  limb  ; but  this  was  not  the 
case.  The  ossific  inflammation  was  set  up  by 
the  pressure,  not  by  the  combination  of  pres- 
sure and  friction,  which  happens  when  the  pa- 
tient bears  upon  the  limb,  secured  only  by  short 
splints  in  the  usual  way.  The  practice  of  di- 
recting patients  to  walk  upon  the  limb,  secured 
by  short  spints  only,  but  seldom  succeeds ; and 
I suspect  that  the  principal  cause  of  failure  is 
the  frequent  production  of  motion  in  the  frac- 
ture— an  evil  which  is  effectually  got  over  by 
the  use  of  the  apparatus  which  I have  employed, 
as  may  be  seen  by  referring  to  the  cases. 
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Some  surgeons  may  conceive  that  motion  be- 
tween the  divided  surfaces  does  not  impede  the 
progress  of  union  ; but  this  opinion^  I believe^ 
is  fallacious.  We  must  have  a certain  action 
in  the  part,  which  may  be  brought  about  by  the 
immediate  effects  of  the  injury,  or  by  pressure  ; 
but,  in  addition  to  this  action,  local  rest  is  re- 
quired, in  order  to  insure  a favourable  result. 

The  cases  I have  related  satisfactorily  prove, 
to  my  mind,  that  we  have  no  reason  to  appre- 
hend the  occurrence  of  non-union  from  the 
practice  I have  recommended  in  the  treatment 
of  recent  simple  fractures  of  the  leg ; and  I 
presume  it  will  scarcely  be  argued,  that  an 
apparatus,  which  is  capable  of  effecting  a cure 
in  cases  of  long  standing,  is,  at  the  same  time, 
likely  to  occasion  such  cases,  when  employed 
in  the  treatment  of  recent  simple  fractures,  pro- 
vided it  be  properly  applied.  If  this  be  granted, 
and  I think  it  cannot  be  denied,  I must  assume, 
that  the  mere  existence  of  a fracture  in  the  leg 
will  be  seldom  sufficient  to  authorize  us  to  con- 
fine a patient  to  bed,  till  the  consolidation  of 
the  bone  is  effected.  He  may  be  permitted  to 
leave  his  bed  a few  days  after  the  accident,  and 
will  thus  be  saved  from  the  irksomeness  of  re- 
maining so  long  in  one  position  as  is  necessary 
for  the  union  of  the  bones,  and  from  the  debi- 
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General  re- 
marks. 


litating  effects  which  long  confinement  in  bed 
often  produces  upon  the  constitution. 

In  detailing  the  symptoms  which  occurred 
after  the  application  of  the  apparatuses  which  I 
employ,  I have  said  that  pain  was  felt  in  the 
fracture  in  the  course  of  a few  days,  which,  in 
the  different  cases,  differed  very  much  in  degree. 
In  some  of  them  it  amounted  only  to  a slight 
aching  pain,  accompanied  with,  now  and  then, 
a lancinating  sensation  in  the  fracture ; but  the 
inconvenience  felt  in  all  the  cases  varied,  more 
or  less,  in  the  course  of  the  day  ; and  I am  not 
aware  that,  in  any  one  of  them,  it  was  at  any 
period  sufficiently  severe  to  affect  the  pulse — 
certainly  not  so  as  to  produce  any  noticeable 
fever. 


I have  related  seventeen  cases  of  non-union, 
in  sixteen  of  which  I have  myself  succeeded  in 
producing  consolidation  of  the  bone ; namely. 


CO 

s 

O) 


'"1  Fracture  had  ex- \ 
isted  (about) . . J 

2 Ditto 


3 Ditto 


4 Ditto 


5 Ditto 
Ditto 


11  months, — united  in  (about)  7 weeks. 


10  months, — ditto  

13  weeks, — ditto 

’ ditto  (1®‘  appP) . . . . 


19  weeks,  ■■ 


. ditto  (2*^  appP) . . 

1 6 weeks, — ditto 

1 6 weeks, — ditto 


6 weeks. 
32  days. 
28  days. 
31  days. 
21  days. 
35  days. 
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1 Fracture  had  ex- 

isted   

2 Ditto.,  (about) 


} 


7 months, — united  in 

8 months, — ditto  ... 


7 weeks. 
7 weeks. 


<u  . 

O 

O) 

piH  a> 
<u  - 

■B  ^ 

o 
c 
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1 Fracture  had  ex- 1 . j-  . , 

V 16  weeks, united  m 4 weeks. 


CD 

4-> 


^ 2 Ditto 

66  weeks, — 

—ditto .. 

3 Ditto 

11  weeks,-— 

—ditto  ., 

^4  Ditto...  (about) 

19  weeks,— 

—ditto.. 

(about)  10  weeks. 

Fracture  had  ex-  "1 
isted J 

8 weeks, — 

—united  in  . . . 

^ 2 Ditto 

7 months— 

— ditto.  . 

3 Ditto 

15  weeks, — 

—ditto. . . 

4 Ditto 

38  weeks, — 

—ditto. . 

The  above  cases  were  published  in  the  First 
Edition  of  rny  Observations  on  Fractures.  I 
have  since  successfully  treated  other  cases  which 
have  come  under  my  care  at  various  periods  after 
the  injury  was  inflicted  ; enough,  however,  have 
been  related,  to  show  the  importance  of  the 
plans  which  I have  advised  ; I need  not,  there- 
fore, take  up  the  time  of  my  readers,  by  in- 
serting these,  as  their  histories  do  not  differ 
in  any  material  point  from  those  already  men- 
tioned. 


Why,  it  might  be  asked,  did  the  bones,  in 
all  these  cases  not  unite  while  the  fractures 
were  in  the  recent  state  ? I should  say,  with  one 
exception,  because  the  treatment  adopted,  and 


808 


which  is  commonly  recommended,  did  not  pre» 
vent  the  fractured  ends  from  moving  upon  each 
other.  In  some  of  these  cases  an  increased  ac- 
tion had  been  created  in  the  fracture,  and  had 
again  subsided  before  they  came  under  my  care 
— why  did  the  fracture,  in  these  instances,  not 
unite  during  its  continuance  ? For  the  reason 
which  r have  just  mentioned.  Why  did  they 
all  unite  with  so  much  facility  when  the  plans 
of  treatment  I have  advised  were  resorted  to  ? 
Because,  under  their  influence,  an  action  above 
the  natural  standard  was  produced  in  the  frac- 
tured parts,  and  during  its  continuance  they 
were  kept  at  rest. 


Treatment  of  Fractures  of  loner  standing  which 
do  not  admit  of  being  united  under  the  In- 
fluence of  Pressure  and  Rest  alone. 


Disease  in  the 
bone. 


When  a fractured  bone  continues  disunited, 
in  consequence  of  disease  existing  in  its  struc- 
ture, the  local  treatment  will  depend  upon  the 
situation  of  the  fracture  and  the  condition  of 
the  limb.  In  some  instances,  as  where  the  bone 
is  in  a state  of  necrosis,  amputation  might  be 
advisable. 


interpositionof  When  a bone  is  prevented  from  uniting  by 
a foreign  body.  • * o ./ 
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the  interposition  of  a foreign  body  between  the 
fractured  surfaces,  it  will  be  proper  to  remove 
it  by  an  operation,  and  afterwards  treat  the  case 
as  a compound  fracture ; taking  care  to  keep 
the  parts  quiet,  and  in  contact,  during  the  gra- 
nulating process.  If  the  fractured  ends  should 
not  unite  during  the  healing  process,  the  influ- 
ence of  pressure  and  rest  may  be  resorted  to, 
in  order  to  complete  the  cure. 

ES 

It  often  happens,  after  compound  fractures, 
that  portions  of  the  fractured  ends  exfoliate, 
and,  sometimes,  the  exfoliation  takes  place  in 
situations  where  it  prevents  consolidation  of  the 
broken  ends  till  the  dead  bone  is  removed. 
This  should  not  be  attempted  till  it  is  separated 
by  tbe  absorbents  from  the  living  parts.  The 
period  which  Nature  takes  for  this  varies  ex- 
ceedingly in  different  cases.  Sometimes  it  lies 
loose  in  the  wound,  in  the  course  of  six  weeks 
or  two  months  after  the  accident  ,*  at  others, 
even  several  years  elapse  before  it  is  all  thrown 
off.  I am  not  acquainted  with  any  application 
which  materially  assists  the  process  of  exfolia- 
tion, and  therefore  it  appears  to  me,  that  the 
surgeon  can  do  little  more,  locally,  till  the  dead 
bone  is  separated,  than  keep  the  parts  at  rest, 
and  guard  the  fractured  limb  from  injury;  taking 
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Preternatural 

capsule. 


care,  at  the  same  time,  to  support  the  consti- 
tution. If  the  fracture  happens  to  be  in  the 
arm  or  in  the  leg,  the  patient  need  not  be  con- 
fined constantly  to  bed.  During  the  exfoliating 
process,  when  the  state  of  the  soft  parts  will 
allow,  he  may  leave  his  bed  ; but,  if  they  be- 
come very  much  irritated,  by  hanging  the  limb 
down,  it  will  be  proper  to  assume  the  horizontal 
posture  again  for  a time.  If  the  fracture  hap- 
pens to  be  in  the  femur,  the  patient  must  be 
constantly  confined  to  bed,  as  the  fractured 
parts  cannot,  as  far  as  I know,  be  sufficiently 
supported  to  allow  the  patient  to  move  about 
with  safety.  As  soon  as  the  dead  bone  is  sepa- 
rated, it  should  be  taken  away,  and  the  case 
treated  in  the  same  manner  as  after  the  removal 
of  any  other  body,  which  would  have  the  effect 
of  keeping  the  fraotured  surfaces  asunder. 

Some  of  these  cases  are  very  tedious,  and, 
consequently,  require  much  patience  on  the  part 
of  the  sufferer  as  well  as  the  surgeon. 

There  is  another  state  of  the  fractured  parts 
which,  as  far  as  my  experience  goes,  is  not 
likely  to  admit  of  being  favourably  treated  by 
the  influence  of  local  pressure  and  rest  alone  ; 
namely,  where  the  broken  extremities  are  held 
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together  by  a preternatural  capsule,  containing 
a fluid  resembling  synovia. 

A man  was  admitted  into  St.  Thomas’s  Hos- 

Thomas 

pital,  under  Mr.  Green,  about  six  months  after 
the  accident,  having  a fracture  in  the  middle- 
third  of  the  humerus,  which  was  very  loose,  so 
much  so,  that  the  portions  of  the  bone  could  be 
bent  upon  one  another  with  almost  as  much 
facility  as  the  fore-arm  upon  the  humerus.  All 
pain  had  subsided,  and  he  did  not  experience 
pain  or  tenderness  when  the  injured  parts  were 
pressed  upon  or  moved.  The  apparatus  was 
applied,  in  order  to  see  what  effect  it  would 
produce.  It  occasioned  considerable  pain  in 
the  part  in  a few  hours  after  it  was  applied, 
which  was  so  severe  as  to  interrupt  his  rest,  in 
a great  degree,  for  several  nights,  and  then 
gradually  subsided.  I examined  the  limb  at 
the  expiration  of  a fortnight,  but  it  did  not 
appear  that  the  least  good  had  been  produced. 

As  the  parts  had  not  become  at  all  consolidated, 
notwithstanding  the  high  excitement  occasioned, 
it  was  the  opinion  of  Mr.  Green  and  myself, 
that  it  would  be  useless  to  continue  this  mode 
of  treatment  any  longer,  and,  as  the  man  de- 
clined to  have  any  operation  performed,  he  left 
the  hospital. 
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Case. 


Before  this  man  was  admitted,  we  had  had 
the  experience  of  one  unsuccessful  case,  which 
was  the  first  that  I had  met  with  ; the  particu- 
lars of  which  I shall  now  relate,  as  it  seems  to 
me  deserving  of  particular  attention. 

Malcolm  M‘Lean,  a strong  healthy  sailor, 
aged  36,  was  admitted  into  St.  Thomas’s  Hos- 
pital, March  11th,  1827,  under  the  care  of 
Mr.  Green,  having  a very  loose  oblique  fracture 
of  the  upper  part  of  the  middle  third  of  the 
thigh,  which  had  existed  twenty -four  weehs. 
The  fracture  was  occasioned  by  a fall  upon 
deck  from  a height  of  about  sixty  feet.  The 
limb  soon  became  much  swollen  and  very  pain- 
ful. There  being  no  medical  man  on  board, 
ten  days  elapsed,  after  the  occurrence  of  the 
accident,  before  any  surgical  assistance  could  be 
procured.  At  the  end  of  this  time,  the  ship 
arrived  at  a port  in  Montevidio,  where  he  was 
received  into  one  of  the  Portuguese  hospitals. 
During  the  time  he  was  in  that  hospital,  nothing 
was  employed  to  support  the  limb  but  short 
splints,  extending  from  the  pelvis  to  the  knee. 
These  proved  very  inadequate  to  answer  the 
purposes  for  which  they  were  applied  ; motion 
and  displacement  being  produced,  almost  as 
readily  as  if  the  case  had  been  left  to  nature. 
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The  pain  and  swelling,  however,  which  came 
on  immediately  after  the  accident,  gradually 
subsided.  Ten  weeks  after  the  accident,  when 
he  removed  from  the  hospital  to  return  to  En- 
gland, the  pain  had  left  him,  and  he  had  very 
little  tumefaction  in  the  limb ; but  they  were 
re-produced,  in  a slighter  degree,  by  his  exertion 
to  get  to  the  ship,  which  he  accomplished  with 
the  assistance  of  crutches,  the  limb  being  sur- 
rounded with  short  splints  as  before. 

On  the  19th  of  March,  twenty-five  weeks 
after  the  accident  occurred,  and  a week  after 
the  man’s  admission  into  St.  Thomas’s  Hospital, 
Mr.  Green  politely  offered  me  the  management 
of  the  case.  Upon  attentively  examining  the 
limb,  we  found  the  fracture  extending  obliquely 
downward  and  outward,  through  the  upper  part 
of  the  middle  third  of  the  bone.  The  fractured 
ends  were  very  loosely  connected,  so  that  they 
could  be  freely  moved  in  all  directions.  The 
upper  portion  was  bent  upon  the  pelvis,  and 
the  lower  portion  was  retracted  upwards  of 
two  inches  and  a half  along  the  inner  side  of 
the  upper.  By  gentle  extension  the  limb  could 
be  brought  to  nearly  its  natural  length  ; but, 
the  moment  the  extending  force  was  discon- 
tinued, the  lower  part  of  the  bone  was  again 
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retracted  to  the  situation  which  it  previously 
occupied  on  the  inner  side  of  the  pelvic  portion. 
Thus,  the  extent  of  motion  which  the  fractured 
ends  had  upon  one  another  in  the  longitudinal 
direction,  was  about  two  inches  and  a half. 
The  fractured  part  felt  somewhat  tender  when 
firmly  pressed  with  the  fingers  ; but  scarcely 
any  pain  was  produced  by  freely  moving  the 
broken  extremities  upon  one  another.  The 
lower  portion  could  be  carried  out  of  a natural 
line  with  the  upper,  and  almost  bent  upon  it, 
without  producing  any  inconvenience  calculated 
to  give  rise  to  complaint  on  the  part  of  the  pa- 
tient. 

As  I had  not  had  a case  of  non-union  of  the 
thigh  so  loose,  1 was  unable  to  say  how  far  the 
line  of  treatment  which  I had  found  successful 
in  other  cases,  would  prove  beneficial  in  this. 
I doubted  whether  a preternatural  capsule,  con- 
taining a fluid  resembling  synovia,  had  not 
formed  here,  as  I find  such  capsules  form  more 
speedily  when  the  fractured  extremities  are 
loosely  held  together,  than  when  the  connecting 
medium  prevents  any  great  extent  of  motion  ; 
but,  as  I had  not  had  any  case  in  which  I had 
not  succeeded,  I was  unable  to  say,  whether  the 
means  I adopted  to  bring  about  union  of  the 
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bone  by  the  interposition  of  callus,  would,  or 
would  not  be  sufficient  to  produce  union  after 
the  formation  of  a preternatural  capsule.  The 
most  prudent  mode  of  proceeding,  therefore, 
appeared  to  be,  to  have  recourse,  in  the  first  in- 
stance, to  that  plan  of  treatment  which,  in  my 
hands,  had  never  yet  failed.  I mentioned  my 
feelings  to  Mr.  Green,  and  finding  that  he  came 
to  the  conclusion  to  which  I had  arrived,  as- 
sisted by  his  dresser,  Mr.  Wickham,  I applied 
the  apparatus  wffiich  1 invented  for  simple  frac- 
tures of  the  middle  and  lower  thirds  of  the 
thigh,  &c.  in  such  a manner  as  to  retain  the 
limb  of  its  proper  length,  and  to  press  the  frac-^ 
lured  surfaces  strongly  together. 

The  apparatus  had  the  effect  of  producing  pain 
in  the  fracture  in  a few  hours  after  it  was  applied. 
The  pain  increased  and  became  severe  on  the 
third  day,  accompanied  with  painful  startings  of 
the  limb.  The  pain,  however,  though  severe, 
was  not  of  a description  to  produce  any  marked 
effect  upon  the  system.  On  the  fourth  day, 
the  pain  had  much  subsided.  The  straps  were 
now  tightened,  which  increased  the  pain  in 
the  fracture  ; but  it  soon  became  moderate. 
He  wore  the  apparatus  for  about  ten  weeks, 
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suffering  more  or  less  pain  in  the  fracture  during 
the  whole  period,  with  the  exception  of  two  or 
three  days  previous  to  its  being  removed  ; but, 
notwithstanding  the  existence  of  the  symptoms 
which  precede  union,  viz,  pain  and  tenderness 
in  the  fracture,  were  much  more  severe  than  in 
any  former  case  I had  witnessed,  the  only  ap- 
parent benefit  derived,  was  a closer  confinement 
of  the  fractured  ends,  by  the  adhesion  of  the 
soft  parts  that  had  taken  place  around  them, 
during  the  continuance  of  the  excitement  which 
the  operation  of  the  apparatus  had  produced. 

theTeton^^^"  treatment  by  pressure  and  rest 

having  failed  to  produce  union,  the  considera- 
tion now  was,  what  should  next  be  done  in 
order  to  effect  it.  Mr.  Green  concurred  with  me 
in  the  opinion,  that  the  probable  cause  of  failure 
was  the  existence  of  a preternatural  capsule,  con- 
taining a fluid  resembling  synovia;  and  that  it 
would  be  advisable  to  destroy  its  integrity  by  the 
introduction  of  a seton,  which  would,  at  the  same 
time,  have  the  effect  of  exciting  a high  action 
between  the  ends  of  the  bone,  and  in  the  neigh- 
bouring soft  parts.  This  operation  was  deter- 
mined upon  as  the  most  simple  of  those  which 
appeared  likely  to  be  advantageous  when  had 
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recourse  to^  in  conjunction  with  any  means  cal- 
culated to  support  the  fractured  ends  in  apposi- 
tion and  at  rest. 

The  man  was  placed  upon  one  of  my  frac- 
ture-beds, and  the  thigh  again  extended  to  its 
proper  length,  where  it  was  confined  in  the 
bent  position.  He  was  brought  to  the  edge  of 
the  bed,  with  the  limb  kept  extended  to  its  na- 
tural length,  over  the  middle  and  lower  planes 
of  the  bedstead,  as  before ; and,  while  he  lay 
in  this  position,  Mr.  Green  introduced  a long 
and  somewhat  curved  seton-needle,  armed  with 
silk,  through  the  thigh,  directing  it  between 
the  fractured  extremities  of  the  bone.  The 
needle  was  introduced  at  the  outer  and  back 
part  of  the  thigh,  and  brought  out  anteriorly 
without  difficulty.  The  needle  being  removed, 
the  ends  of  the  silk  were  left  hanging,  and 
covered  only  with  a piece  of  simple  dressing. 
The  man  was  now  shifted  back  to  the  middle 
of  the  bed,  without  suffering  any  retraction  of 
the  limb  to  take  place  ; and,  when  confined  in 
that  situation,  by  fixing  the  foot  and  the  pelvis, 
a splint  was  applied  along  the  outer  side  of  the 
limb,  and  secured  in  such  a manner  as  to  press 
the  fractured  surfaces  gently  together,  without 
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pressing  at  all  upon  the  soft  parts  surrounding 
the  fracture. 

The  next  day,  the  limb  was  rather  swollen 
round  the  seton,  from  inflammation,  and  the 
pulse  was  increased  in  frequency.  Suppuration 
took  place  in  two  or  three  days,  and  the  con- 
stitutional disturbance  became  rather  severe. 
The  openings  soon  discharged  a large  quantity 
of  pus  daily  ; and  this,  and  the  constitutional 
disturbance  kept  up  by  the  local  irritation  pro- 
duced by  the  seton,  had  the  effect  of  reducing 
his  system  greatly. 

About  a fortnight  after  the  introduction  of 
the  seton,  it  was  observed  that  the  matter  be- 
gan to  burrow  beneath  the  fascia,  presenting 
itself  at  the  upper  and  inner  part  of  the  thigh. 
This  affected  his  constitution  still  more ; so 
much,  indeed,  was  the  man’s  health  disturbed, 
that  it  would  not  have  been  safe  to  allow  the 
seton  to  remain  in  any  longer ; and  it  was  ac- 
cordingly removed,  on  the  nineteenth  day  after 
its  introduetion. 

The  seton  had  produced  a great  deal  of  thick- 
ening of  the  soft  parts  surrounding  the  fracture, 
such  as  has  been  often  mistaken  for  callus  ; and. 
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when  the  fractured  ends  were  pressed  together 
strongly^  he  experienced  severe  pain  in  the 
part.  The  matter  was  daily  evacuated  from 
the  upper  part  of  the  thigh^  where  it  lay  very 
deep  ; and  it  was  found  that  the  contents  of 
the  abscess  gradually  diminished  in  quantity^ 
and  ultimately  disappeared  through  the  open- 
ings made  by  the  seton-needle. 

After  the  seton  was  withdrawn^  the  consti- 
tution soon  began  to  rally  under  the  influence 
of  tonic  medicines  and  a generous  diet ; so  that 
he  was  sufficiently  recovered^  in  a few  days^  to 
feel  himself  able  to  take  the  common  food  of 
the  hospital.  Great  care  was  taken  to  keep 
the  fractured  surfaces  in  close  apposition  and  at 
rest  during  the  suppurative  process  ; but^  as 
it  was  necessary,  for  some  time,  to  move  the 
splint  daily,  in  order  to  evacuate  the  matter 
which  had  burrowed  along  the  outer  side  of 
the  limb,  for  about  two  inches  beneath  the 
vastus  externus,  as  well  as  that  which  had  col- 
lected on  the  inner  side,  it  will  be  seen  that 
the  parts  could  not  be  kept  in  that  perfect  state 
of  quietude  which  it  was  desirable  at  this  time 
to  maintain.  The  matter  could  not  be  eva- 
cuated without  producing  motion  of  the  frac- 
tured extremities  of  the  bone. 
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The  operation 
^ of  cutting  down 
upon  the  ends 
of  the  bones. 


At  the  expiration  of  about  five  weeks  from 
the  time  the  seton  was  introduced,  the  dis- 
charge from  the  wound  had  ceased  ; but  there 
still  remained  considerable  tenderness  in  the 
fracture,  and  thickening  of  the  surrounding 
parts.  Three  additional  splints  were  now  ap- 
plied, and  the  whole  secured  round  the  limb  as 
he  lay  upon  the  fracture-bed,  in  the  same  man- 
ner that  I have  recommended  for  fractures  of 
the  thigh,  just  below  the  trochanter  minor ; 
care  being  taken  to  press  the  fractured  surfaces 
strongly  together,  and  to  maintain  them  in  tight 
apposition  and  at  rest. 

These  splints  were  thus  continued  upon  the 
limb  for  a month  ; and,  at  the  expiration  of  this 
period,  making  nine  weeks  from  the  time  the 
seton  was  introduced,  they  were  removed,  and 
the  limb  examined,  but  no  osseous  union  had 
taken  place.  The  limb  was  rendered  stilfer  by 
the  thickening  of  the  soft  parts,  which  was  the 
only  difference  the  seton  had  produced. 

The  man  was  now  removed  to  a common 
bed  ; and,  some  time  afterwards,  it  was  deter- 
mined, in  consultation,  to  cut  down  upon  the 
fractured  ends,  with  a view  to  ascertain,  if  pos- 
sible, the  cause  which  still  prevented  the  pro- 
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cess  of  bony  union  from  being  excited  ; and 
then  to  act  in  that  manner,  which,  upon  ex- 
posing them,  may  appear  most  advisable. 

The  man  was  again  placed  upon  the  fracture- 
bed,  with  the  limbs  in  the  bent  position  ; in  or- 
der to  secure  to  the  operator  a perfect  command 
over  the  muscles  of  the  thigh.  A semicircular 
incision  was  made  by  Mr.  Green,  which  was 
commenced  about  the  middle  of  the  rectus,  and 
then  carried  round  through  the  belly  of  the 
vastus  externus.  The  flap  was  dissected  back, 
and  the  fractured  end  of  the  upper  portion  of 
the  hone  brought  into  view.  Upon  clearing 
away  the  muscles,  it  was  seen  that  the  two 
broken  extremities  of  the  bone  were  connected 
together  by  a thick  dense  capsule,  resembling 
the  capsule  of  the  hip-joint,  the  inner  surfaces 
of  which  were  perfectly  smooth  and  shining. 
The  integrity  of  this  capsule  was  destroyed,  by 
removing  a portion  of  it  from  the  upper  frag- 
ment ; but,  in  consequence  of  the  difficulty 
which  was  experienced  in  getting  at  the  frac- 
tured end  of  the  lower  portion,  which,  as  has 
been  said,  lay  on  the  inner  side  of  the  upper, 
it  was  left  covered  with  the  ligamentous  matter. 
In  removing  about  half  an  inch  of  the  fractured 
end  of  the  upper  fragment,  which  was  done  by 
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one  of  Mr.  Key’s  saws^  in  order  to  give  room,  it 
was  found  that  the  bone  had  become  soft  and 
spongy  at  this  part,  apparently  from  interstitial 
absorption.  From  the  manner  in  which  the 
ends  of  the  bone  lay,  it  was  evident  that  the 
lower  portion  could  not  be  cleared  of  the  liga- 
mentous deposite  which  covered  it,  without  en- 
larging the  wound  in  the  soft  parts — a proceed- 
ing which,  in  the  opinion  of  Mr.  Green,  and 
some  other  surgeons,  appeared  objectionable. 

Two  or  three  small  vessels  were  secured,  and 
the  cut  surfaces  were  sulfered  to  fall  together, 
where  they  were  lightly  confined  by  a couple 
of  adhesive  straps  ; and  a poultice  was  then  ap- 
plied over  the  wound.  The  pelvis  was  confined 
by  the  strap,  attached  to  the  upper  plane  of  the 
fracture-bedstead,  upon  which  he  was  placed 
previous  to  the  operation,  and  the  foot  was 
secured  to  the  foot-board.  The  thigh  was  left 
free  from  splints  and  bandages,  being  preserved 
of  its  proper  length  by  the  unyielding  planes  of 
the  bedstead. 

The  man  did  not  suffer  much  from  the  ope- 
ration, except  when  the  finger  was  passed  into 
the  preternatural  capsule,  between  the  oblique 
surfaces  of  the  fractured  ends  ; which  was  done 
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in  order  to  ascertain  its  extent.  The  capsule 
possessed  a high  degree  of  sensibility^  so  much 
so,  that  when  the  finger  was  passed  into  it,  the 
man  could  not  help  crying  out.  He  said,  the 
pain  produced  by  the  incision  through  the  in- 
teguments and  muscles  was  nothing,  compared 
to  that  which  he  experienced  when  the  inner 
surface  of  the  capsule  was  pressed  with  the 
finger.  He  was  a considerable  time  under  the 
operation,  and  felt  chilly  when  it  was  over  ; 
but  he  soon  recovered  his  natural  heat  after  he 
was  covered  with  the  bed-clothes.  He  passed 
a good  night,  and  so  free  was  he  from  consti- 
tutional disturbance,  that  he  was  put  upon  full 
diet  the  day  after  the  operation.  The  limb  be- 
came moderately  swollen  at  the  seat  of  the 
operation,  and  suppuration  was  established  on 
the  third  day.  The  greater  part  of  the  cut  sur- 
faces adhered,  however,  so  that  there  was  only 
a small  opening,  at  the  upper  and  outer  part  of 
the  wound,  for  the  matter  to  escape.  Some  of 
the  matter  burrowed  towards  the  upper  and  in- 
ner part  of  the  thigh,  where  an  abscess  formed, 
and  made  its  way  to  the  surface,  producing 
some,  but  not  severe,  excitement  of  the  system* 
The  matter  was  evacuated  by  two  punctures, 
made  within  a few  days  of  each  other  ; and  his 
health  soon  became  strong. 
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On  the  tenth  day,  a splint  was  padded^  and 
applied  along  the  outer  side  of  the  limb,  so  as, 
if  possible,  to  produce  absorption  of  the  liga- 
ment which  covered  the  fractured  surfaces,  by 
forcing  them  together ; but  this  was  done  in 
such  a manner  as  not  to  press  upon  the  wound, 
which  could  be  easily  dressed  without  moving 
the  splint.  He  experienced  a great  deal  of  ten- 
derness in  the  fracture  for  the  first  month  after 
the  operation,  especially  when  the  slightest  mo- 
tion was  given  to  the  limb. 

Seven  weeks  after  the  operation  I removed 
the  splint  and  examined  the  limb,  but  no  union 
of  the  bone  had  taken  place.  The  punctures 
made  for  the  evacuation  of  the  matter  of  the 
abscess  had  now  healed,  but  there  still  remained 
a considerable  portion  of  the  wound  over  the 
fracture  to  cicatrize. 

Thinking  it  possible  that  the  split  cloth, 
which  had  been  placed  round  the  limb  over  the 
splint,  had  not  been  sufficiently  powerful  in  its 
action  to  produce  absorption  of  the  ligamentous 
matter  which  covered  the  ends  of  the  bone,  I 
applied  a splint  on  the  inner  side  of  the  limb, 
long  enough  to  extend  from  the  knee  to  within 
a very  short  distance  of  the  fracture  ; and  having 
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re-applied  the  outer  splint  as  before^  I surroun- 
ded the  limb  with  the  web  of  a tourniquet, 
which  passed  over  the  splint  just  below  the  frac- 
ture. This  plan  enabled  me  to  force  the  ends 
of  the  bone  very  strongly  together  by  screwing 
the  tourniquet.  The  action  of  the  tourniquet 
did  not,  however,  produce  any  material  excite- 
ment in  the  fracture.  There  was  pain  occasion- 
ally, but  it  was  only  slight  and  transient. 

The  action  of  the  tourniquet  was  kept  up,  as 
powerfully  as  the  man  could  bear  it,  for  a fort- 
night ; making  nine  weeks  from  the  time  of  the 
operation.  It  was  now  removed  ; and,  on  ex- 
amining the  limb,  it  was  found  that  no  good 
whatever  had  resulted  from  the  operation,  or  the 
treatment  by  which  it  was  followed. 

The  limb  was  perfectly  useless  ; and,  seeing 
that  all  our  endeavours  to  bring  about  union  of 
the  bone  had  failed,  the  poor  fellow  was  now 
desirous  of  losing  it,  which  was  accordingly 
agreed  to. 

The  operation  was  performed  in  a very  mas- 
terly, and  somewhat  novel  manner,  by  Mr. 
Green.  The  bone  was  taken  off  immediately 
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above  the  preternatural  joint,  and  about  half  an 
inch  below  the  trochanter  minor. 


Examination  of 
the  bone. 


At  the  time  of  the  operation,  which  was  per- 
formed with  a view  to  remove  the  preternatural 
capsule,  a bit  of  the  fractured  end  of  the  upper 
portion  was  removed  ; and  it  was  observed  that 
the  bone  was  soft  and  spongy,  apparently  from 
interstitial  absorption.  This,  however,  was  not 
the  case  higher  up.  Where  the  bone  was  sawed 
off  in  amputating,  it  was  found  perfectly  healthy. 
Though  the  integrity  of  the  preternatural  joint 
had  been  destroyed,  it  was  now  again  complete. 
The  greater  part  of  it  was  nearly  the  thickness 
of  the  capsule  of  the  hip-joint,  but,  at  one  part, 
it  was  thin,  like  the  capsule  of  the  shoulder- 
joint  ; the  capsule  was  accidentally  torn  at  this 
part  with  the  finger,  and  the  inner  side  was 
seen  smooth,  and  had  very  much  the  appear- 
ance of  synovial  membrane,  being  moist  and 
shining.  The  ends  of  the  bone  were  rounded, 
and,  where  they  came  in  contact,  they  were  flat- 
tened and  covered  with  a dense  fibrous  struc- 
ture, very  similar  in  appearance  to  the  interver-' 
tebral  substance  when  divided  transversely,  but 
especially  that  part  of  it  which  is  found  half- 
way between  the  centre  and  circumference. 
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The  subject  of  the  above  case  possesses  a 
strong  constitution,  and  has  always  had  good 
health,  in  the  common  acceptation  of  the  term  ; 
his  constitution  strongly  resists  local  irritation, 
and  when  it  suffers  in  consequence  of  great  in- 
jury, it  soon  rallies  after  the  local  mischief  is 
subdued. 

In  this  case,  we  might  fairly  attribute  the  Remarks, 
want  of  union,  in  the  recent  stage,  to  the  use  of 
means  which  are  inadequate  to  keep  the  frac- 
tured extremities  in  apposition  and  at  rest.  I 
regard  the  loss  of  this  man’s  limb  as  a sacrifice 
to  the  treatment  adopted  in  the  recent  state  of 
the  fracture — a sacrifice  which,  I am  sorry  to 
say,  is  often  repeated,  and  will  continue  to  be 
♦so,  as  long  as  the  common  means  are  generally 
employed. 

In  this  man  we  see  that  a preternatural  cap- 
sule had  formed  in  six  months,  which  is  a fact, 
in  corroboration  of  the  opinion  which  I am  dis- 
posed to  entertain  ; viz,  that,  where  the  fracture 
is  very  loose,  and  the  powers  of  the  constitution 
strong,  preternatural  capsules  form  much  sooner, 
than  where  the  ends  of  the  bone  are  so  con- 
nected, as  to  allow  of  their  having  but  little  mo- 
tion upon  one  another. 
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We  have  here,  also,  an  example  of  the  inade- 
quaey  of  the  treatment  by  loeal  pressure  and 
rest,  whieh  I have  introdueed,  where  the  frae- 
tured  ends  of  the  bone  are  held  together  by  a 
preternatural  eapsule.  It  is  worthy  of  remark, 
however,  that  though  this  treatment  does  not 
appear  likely  to  suceeed  in  sueh  cases,  in  the 
cases  which  I have  related,  it  produced  symp- 
toms far  more  severe,  though  similar  in  kind,  to 
those  which  preceded  the  uniting  process  in  all 
the  instances  where  this  plan  was  resorted  to 
with  success. 

It  will  be  perceived,  that  the  plan  of  treat- 
ment Jirst  adopted  in  M‘Lean’s  case  above  de- 
tailed, commonly  succeeds  in  producing  union, 
though  there  is,  now  and  then,  an  instance  in 
which,  when  resorted  to  alone,  it  will  be  inef- 
fectual. The  converse  of  this,  however,  obtains 
with  all  the  other  plans  with  which  I am  ac- 
quainted. Bony  union  has  been  by  them  elFected 
very  rarely  ; and,  even  in  these  rare  instances, 
commonly  not  till  after  several  months  of  se- 
vere suffering. 

In  M‘Lean*s  case,  it  has  been  observed,  that 
very  high  inflammatory  action,  produced  by  the 
introduction  of  a seton,  was  not  sufficient  to  give 
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rise  to  the  uniting  process^  notwithstanding  the 
most  effectual  means  were  used  to  keep  the  frac- 
tured extremities  in  tight  apposition,  and  (as  soon 
as  the  parts  would  allow)  in  a perfect  state  of 
quietude. 

After  this  plan  had  failed,  the  integrity  of  the 
capsule  was  destroyed  by  the  removal  of  a por- 
tion of  it  from  one  of  the  fractured  ends,  and 
though  the  assistance  of  apposition,  pressure  and 
rest  were  again  secured,  osseous  union  was  not 
produced. 

Upon  attentively  considering  the  state  of  the 
parts  in  this  case,  in  conjunction  with  others  of 
a similar  kind,  I am  induced  to  believe,  that  in 
all  very  loose  fractures  of  long  standing,  after 
trying,  for  a short  time,  the  plan  by  pressure 
and  rest  without  success,  it  would  be  better  to 
cut  down  upon  the  fractured  ends  of  the  bone, 
and  remove  with  the  knife  any  ligamentous 
matter  with  which  they  may  be  covered ; and 
then  to  wash  the  ends  of  the  bone  with  some 
stimulating  fluid,  calculated  to  produce  active 
inflammation  ; or  to  destroy  the  connecting 
medium  by  the  application  of  caustic.  After 
either  of  these  operations  has  been  performed, 
we  might  anticipate,  that  bony  granulations 
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would  be  thrown  out,  and,  with  the  assistance 
of  such  mechanical  support  as  would  maintain 
the  opposing  surfaces  in  apposition  and  at  rest, 
we  might  reasonably  expect  to  produce  consoli- 
dation of  the  broken  ends  of  the  bone,  if  they 
should  be  free  from  disease. 

I am  aware  that  the  removal  of  the  ligamen- 
tous deposite  by  manual  operation  has,  hitherto, 
been  very  rarely  followed  by  union  of  the  bone; 
but  I am  inclined  to  attribute  the  great  want  of 
success  which  we  observe,  more  to  the  inade- 
quacy of  the  mechanical  contrivances  employed 
after  the  operation  has  been  performed,  than  to 
any  other  cause. 

Here  then  we  have,  in  my  estimation,  an  im- 
portant field  of  inquiry,  which  I would  throw 
open  to  the  consideration  of  the  profession  at 
large  ; namely,  will  the  removal  of  the  loose 
capsule  be  generally  successful,  when  the  ope- 
ration is  immediately  followed  up  by  the  judi- 
cious application  of  apparatus,  which  it  can  be 
proved  satisfactorily  is  capable  of,  and  is  made 
to  support  the  denuded  ends  in  close  apposition 
and  at  rest  ? 
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PLATE  VI. 


Fig,  1. 

The  humerus  of  a duck  united  hy  a cross 
bar  of  hone^  presented  to  me  hy  Mr,  T,  M, 
Lane^  Surgeon  to  the  Eye  Irfirmary^  Madras, 
E,  I,  C,  S, 


Fig,  2. 

A clavicle  fractured  near  the  sternal  end. 
The  fractured  ends  were  connected  together  by 
a preternatural  capsule,  which  is  laid  open,  in 
order  to  shew  the  broken  extremities,  which  are 
seen  lightly  shaded  in  the  centre  of  the  cavity. 

The  preparation  from  which  this  was  taken 
he  Ions  s to  Mr,  Green, 


V 


' 'i-v'' 


t 


*:  \ 
* * V 


1 


'V.., 

i -''  : ' i^vS'Hv.  v’H 


'•'  y. 


•'■*.,  A 


. < 


. (V 


•y. 


I 


..f-3 


V 


-- 


r 


